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@) Cable television system. 
* @ A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises In an external control unit ("ECU"! which elso 
includes several other sutiscribers' converters. The ECU 
includes common signal processlr>g circuHry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directior\s between the ECU end the head end of the system 
end between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the " 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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nent of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off -premises converters. 

stunmarv of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with th€ 
invention. 



0167237 

-4- 

Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1, 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1, 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital mxit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c • 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5. 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figtire 1. 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data commiuiication in the forward direction from the 
CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an einbodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 



.5- 0167237 

the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I- Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECUl, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUBl, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROPl, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this ntimber is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical" 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g television signals from studio cameras or 
video recorders. EM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 
are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
.nay be of two types: (1) a so-called "forward data- 
signal which represents informaUon generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ("HDRC") 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. ^ ^ ^ a 

In addition to adding forward data and 

forward HDRC signals to the signal applied to cable 
network 14. combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECOs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14, Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non- television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way commimication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU, Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is coimected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of siabscriber 
units SUl, SU2, etc. within the ECU, each of which 
is associated with a respective one of the sxibscrib- 
ers served by the ECU. Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub«» 
scriber*s television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib-* 
utes the signals received from cable network 14 to 
analog xmit 54, described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and foirward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECUl as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DROPl, DR0P2, etc., which runs 
from the SU to the associated subscriber's premises 
SUBl, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a siabscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
luiit 55. Each SU also conveys reverse BDRC signals 
from the associated subscriber drop cable to analog 
imit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating ciirrent ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power tuiit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital imit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication imit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via commxmication imit 56 and 
the SUs. Digital unit 55 also controls various 
fimctions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the s\ibscriber indicating the desired chaimel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Bach subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein; 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

Channel 1 19.375 MHz 

Channel 2 19.625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-i08 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For exan^le, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 woxild be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable- To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital tmit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
trcinsmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables* Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more thcin one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select eind receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU, 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels . 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II . s\ibscriber Unit 

Figxire 2 shows a typical subscriber unit 
SUl in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional »F switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Ctoron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 out5»ut on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the chaimel 
to which the sxibscr iber » s television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184. In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part niunber TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input. 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOG. 
OSC. signal frequency and the reference OSCILLATOR 
("CSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT") terminal. The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is txmed. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity.) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU, The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SUl has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals ("+» and "-») from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SUl to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
oiay in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUB are (1) the use of different local oscil- 
lator freguencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground* Direc- 
tional coupler 182 conveys VLF signals in both direc- . 
txons between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MEiz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUBl, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the siibscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200 • The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214- The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
("FM") forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit 56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12, A 
two-bit reverse channel selection signal ("REV, 
CH. A»' and "REV. CH, B" ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19-625 MHz, and 19,875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by- decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog ceirrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK") modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and NAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send ("RTS") signal from and pro- 
viding a clear- to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical «0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305. after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "O" 
state on the CTS lead to signal ^gital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0" 
state. 

Modulator 330 modulates the reverse data 
presented at its data ii5>ut line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figrxre 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 
ECU and each associated subscriber SUBl, SUB2 ... 
etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/oui5>ut 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/ou'^ut lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SUl, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, Oil, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ("VLF") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the sPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHZ. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor's collector shifted 180" relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 38i-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324. 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts* Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40, For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital imit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/ trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5B, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ("CLK"), 
RXC, TXC, READ ("RD"), WRITE ("WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocesBor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5b: 
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Figure 5c Lead Label in 

Pin Nximber Figures 5k-5s 

1 INI 

2 REST 

3 INIO 

4 IN3 

5 IN4 

6 INS 

7 IN6 

8 IN7 

9 INS 

10 IN9 

11 INll 

12 IN12 
13 

14 GND 

15 IN13 

16 OTIO 

17 OT9 

18 OT8 

19 0T7 

20 0T6 

21 0T5 

22 0T4 

23 OT3 

24 OT2 

25 OTl 

26 OT12 

27 OTll 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the ou1?>ut lead la- 
belled EX4 in Figure 5m is connected to the iz^ut 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND ("RTS" or 
"DTRA") lead by which it interrogates communication 
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iinit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication imit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("GTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital iinit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ("GND") 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186. performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQl, INTAO, DRQO, Al, A2, PCSO, 
TIOUT, and TOOUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
tmit 55, USART 400 requests direct memory access 
("DMA") for reading by applying a DRQl signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQO signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e.. control "C" or data "D") within the USART 
register set selected by the Al signal. The PCSO 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The TOOUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the TOOUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its TOOUT, PCS2. PCS4. BHE. INTO. 
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RESET, CLOCK OUT ("CLKOUT"), READ ("RD"), and WRITE 
("WR") leads. The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad-> 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INTl, INT3, 
and PCSl leads. Microprocessor 420 applies addi- 
tional control signals to memory xmit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCSO"), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
TO IN, TlIN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GHD"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 468-489, Zener 
diode 490, diode 491, and capacitor. 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively coB5>rise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
( "ALE" ) signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
vrtiich specify the address of the ECO, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes- The signal for selecting 
("SEL") multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) commtmicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input teminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTALl, and Tl leads are connected to gate 
array 402. The KD lead is also connected to memory 
unit 55b. The signals on the XTALl and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is coimected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
con^uter 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a leirger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground* In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, cind 
via manually operated switch 456 to groxmd. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is coimected to 
input/out?)ut expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 
("GND") leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUB as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal, A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H36BP or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. Eniring an AC power interrup- 
tion (as indicated by the reset signal applied to 
the lA ii^ut terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory imit 55b includes two conventional 
16K»byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420, Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs") 493-498 
which store the data needed for control of the ECU. 
Each of RAMS 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
( "BKU" ) and LOWER BANK SELECT ( "BKL" ) signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60- volt AC power 
signal to the SPU»s associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively sximmed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A psiir of series-inductances 512 
remove any CATV or VLF commxmication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5,7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
sxibscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figiire 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECO to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

AS shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+") all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high inq>edance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 



-39- 



01 67237 



presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber's master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
cind forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FH 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers' 
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television apparatus and other equipment within the 
subscribers' premises • 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational ait^lifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of jnicrocomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7«segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven- line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lan^) may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcos^uter 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
such an ROT may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745, 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHZ oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755 capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached EOT 
on the SPO-to-ECT communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively conuuunicate 
with the ECU. each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Bach SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36, which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC") 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NR2I forward data signal. This forward data signal 
is applied to conventional EI A RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 MHZ, 19.375 MHz, 19.625 MHz, and 19.075 MHz, 
respectively, and that the reverse data is in NRZI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The output 
signal of ban^ass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected* Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic curray 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 {hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
••Drop Processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs. and 
in implementing and controlling various ECU functions, 
will now be described. 

^ ECU /SPU conmmnicat ion Protocol 

The communicaUon protocol between an ECO 
and its associated SPUs must allow for the proi.5>t 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro-* 
cessing of subscriber-entered SPU requests, communis 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low- speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the commiinication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcoH^u-* 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU' s VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service. 

It should be noted that SPUs on the several 
drops request service siii?>ly by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to commxmicate with the ECU. ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
imiform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ("ACK/NAK") handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit. then eight 
data bits (transmitted low-order bit first), a parxty 
bit, and at least one bit time of mark condxtxon as 
an ending. The ending bit time of mark condxtxon 
also serves as a lead-in to a possible subsequent 
character . 

Character Framing 

Character framing is established by the 
SPU sensing on the ECU-to-SFU link at least a prede- 
termined number (e.g.. twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
mands until character framing is re-establxshed by 
the ECU. The ECO periodically allows a given drop 
the opportunity to re-establish character framing by 
enforcing periods of continuous mark condition. 

MPRKs qe Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framing 
bit. The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bit means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On ^ 
other hand, if the message framing bit is m a mark 
condition (a logical one), then the data ^^^^^ " 
interpreted as containing subsequent --^oru^l^^. 
a previous command. Any number of message charac- 
ters can occur between command bytes. J«»- 
ration of the message framing bit. although adding 
1/llths overhead to each message character, increas- 
es framing integrity and permits increased 
through-put when long data streams are encountered. 
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without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and seirv^ice up to 
6 drops, each drop potentially having a plurality of 
SPUs* By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific sPU on 
a particular drop. 

ACK/MAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/KAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow. This ACK/KAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU- to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits. 

I^on receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor coimnand requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. in such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor. 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address. 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device . 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence. 

08 Define device poll 

sequence . 

84* Unsolicited Data 

Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor emd to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor aclcnowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SUl, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU'S 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
processor to tune any of the ECU's six associated 
SUS to a specified physical channel. The first byte 
is the command byte (03). Mext are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message' (hereaf- 
ter the "04 command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU havxng an 
address equal to 2, 3. 4 or 5. or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 



01 67237 

-55- 

alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command • Fol- 
lowing the device command byte are one or more data 
bytes. The device commeuid and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device- The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 



OPERATION 



(HEX) 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a niimber of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

OB Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e*g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor • This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error-free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows; the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new cheiracter is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particxilar SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex OS). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B," respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0" or "1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

Command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor ► A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 > This command (hereafter the 
"84 Command") is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a channel selection request via SPU keyboard) 
This commeind message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occxxrred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
processor. An object and source code con?)uter pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figxire 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECO) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated. 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor, If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Returning now to step 913, if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915, the Wain Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device* If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor* On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to ^tep 922 to check the state of the 84 
Buffer. If the 84 Buffer is eiiq[>ty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a coxmt of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
guest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service. Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer is checked to determine 
whether or not the Drop Processor has received an 04 
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Command from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
C'l") in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the- Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1" flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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As Binning now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assiuoing now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to ii5)ut the \m- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 



0167237 

-66- 

flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 command to send at step 971, the program loops 
to step 957. on the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976. because the "1" flag this time is not 
set, the program loops back to step 957. 

D. CCC/ECU Communica tion Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the. invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECOs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECO) is illustrated in Figure 10a. As shown 
in Figure 10a. each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECO address, a BYTE COONT byte ("H-), 
a COMMAND byte ("CMD"). a plurality of DATA bytes, 
two CYCLIC REDONDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUS* The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CHD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT, 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs» The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ("MH" and "ML") followed by two 
REFERENCE bytes ("RH" and "RL"). Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU*s unique address with the values of the 
MASK bytes. If the resiilt of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (K), a 
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COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU, The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU's memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new fimctions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of fxmctions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view* In one embodiment, the Chaiuiel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU*s merooary, each byte associated with a 
different one of 128 so-called logical channels* 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to "1" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU's memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

AS another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52. logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the channelization Map 
in each ECO includes 128 bytes of data (in a two 
cable system, the Channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0. the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each su to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades -the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the chaimel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("llllllOO"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL" and "MDH") 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The HEAD message may 
be used for a variety of purposes. For example, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth* Also, the READ 
message may be used to examine various portions of 
an ECU*B data or program memory to diagnose faulty 
or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes- After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message. However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the nuiaber of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU. The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUS. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes* Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011). As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC*s message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU's message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC. 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force time any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause ail subscriber television sets connected to 
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the CATV syBtem to tune to a channel on which xnstruc- 
tions and news may be communicated to subscribers xn 
the event of a civil emergency. Also, this message 
may be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to vxew. 

AS shown in Figure 15, a typical FORCE 
TONE message includes the usual ADDBESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
^ (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SO byte 
may be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC Bo-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
f^^ction data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed in by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU's memory. 
If the ECU'S memory contains no send fimction data 
(e.g., no associated subscriber has entered send 
fimction data), the value of the send function count 
byte is zero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to "I" or to "0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a CCaiMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 



.77- 0167237 

verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the FRCXJRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a siibscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each groi:^ is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a pairticular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to "1". Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay»per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers shoiild be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between th^ CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor. As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 X 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002 , operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by irtiich the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC. 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU's address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU's 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18C through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g., inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-vxew 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables^ 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For -^^^l' 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the main routine 
sets a time out value in a time table and a Dump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jun^ back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
^ Lown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Chaimelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures lBe-18h- 

o perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK), the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU'S memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECO* s memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TONE), the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven-segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR), the program advances respectively to step 1039 
to enable/disable the send function in the SPU»s or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042, the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU'S send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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deBcribed embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0~7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
coxinter (J). The routine then advances to step 1061, 
where the I pointer is used to read the entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The ivasp table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the j-np table entries specify the 
H^emory location in an application program to whxch 
the program should jump. These values may poxnt to 
the start of an application program, or to a point 
within an application program if the applxcation 
program had previously returned to the maxn routine 
prior to completing the application program's task. 
Based upon the entry contained in the jump table, 
the operate 2 routine then advances to step 1065. 
where the routine jumps to the point in an appli- 
cation program ("APL") specified by the ^-P^^^ 
When the application program returns to ^ ^^^^J 
routine, the Operate 2 routine advances ^.^^^^/^^^^^ 
Where the J counter is incremented as earlxer described. 
The routine then advances to step 1067 to return to 
the main loop. 

np«>T-af«> 3 Routine 

If the main routine determines at step 1015 
(Fioure 18d) that the Drop Processor has data for 

processor, the program branches to the Oper- 
ate 3 routine, shown in Figure ISg. The ^P^"^ ^ 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 Commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPOs 

AS shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of r^' 
sage is being sent from the Drop processor. If 

• ni 03 05 07 or 08 command response 

message is an 01, 03, os, u/ " 

(earlier described), no action is required and the 
derate 3 routine advances to step 1083 to re^ to 
1 main routine as earlier described. .^^^^^ - 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses. For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact* 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jun^ table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i-e., the timer 
bits) are all set to "1" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l"i The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event* Othewise, the program branches to step 1096* 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have iraportcint information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages- 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUS which require service. A second or 
"priority" polling schCTie allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance' of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of inqportance. The level of information 
may be a ftmction, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation « 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ("CTL") byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUS to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE COMTROL 
("REC CNTL") byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Pollin g Protocol 
The first polling method is the so-called 
General Level Request ("GLR") poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUS 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR . 
poll only if the ECO (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typx- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ("GLRT") message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CaiTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level {"LVL") byte 
contained within the GLRT message- The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte* If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU'S information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3 . Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU* 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL") byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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PIRWC CTL BYTE 



Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL* 



B2 Function 

0 Set PIW in ECU off » 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown, to the CCC) has 
priority information to send* Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Asstiming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
nvuneric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
imknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUS having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then trajismits a message 
to the first group to determine whether or not any 
ECUS in the first group have priority information. 
If the first group includes an ECU (still imknown) 



-101- 



01 67237 



having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, cind sends a message directed now 
to the third group to determine whether or not any 
ECUS in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort method in the case of 65,536 (2^^) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a- 
The ESI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
*»BSHAH") and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address* No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
infotination to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message. This message is used by 
the CCC to specify a binary sort group address range 
boiinded between a low address and a high address* 
The BSPHL message has a SEND CNTL byte equal to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ("BSHAL" and "BSHAH"), 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH"). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ("BSLAL" and "BSLAH"). This 



-103 



0167237 



message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel- 

Finally* Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH"). This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4- Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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misBion of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two bytes of "llllllll"- 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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671 « 

672 1 

673 coslOOi Id a,data01 

674 t»«tp 

675 b co«ll 

676 1 



110 



I 

677 I indicator • on^ 
I 



678 I 
679 
680 
681 
682 I 
683 



Id 
or 

St 



A,<00iab 

a« dlspiM 



Mt «push, 0 



684 I 

665 co*120i call fl« 

686 « 

687 b 

666 1 

689 I indicator ^ofT* 

690 I 

691 coallOi Id a,dlspiw 

692 and a,<tl01b 

693 St a, dlapiw 

694 1 

695 cXr apuah, O 



696 t 
697 

698 I 

699 I 

700 I 

701 I 

702 t 

703 coaeOOl Id 

704 t«tp 

705 b 

706 I 

707 Id 

708 or 

709 at 



■120 



indicator mod* salaet 



a, dataOl 
zf 

eoitSlO 

a,displ«« 
a, £O001b 
a, diapiw 



I indicator curr«nt 



I indicator curront 
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CP/H TUCS-^7 OS^nBLER V8*2 



LOC. OBJ 

eS3F 3913 
ly flashing 



LINE 

710 I 
711 



P9Se 9 
SmiRCE STflTE)«OfT 
Mt »puBht 1 



I indicator current 



712 I 
RDM Pf^GE NO.ai • 
0541 2390 
0S43 6509 



0545 3C:34 
0547 383E 
0549 3F34 

054B 3993 
y non-clashing 



713 eo»22ei call flMuh 

714 t 

719 b 

716 I 

717 eo*210i Id 
716 * and 

719 «t 

720 t 

721. clr 



a,C1110b 
*,diBpiM 

spumn* 1 



I indicator* cummtl 





722 


t 








094O 61 


723 






b 


eo«2S0 




724 


1 










729 
726 


1 
1 


dwici 


t input 


control 




727 


t 










726 


1 








0S4E 3cai 


729 


ce 


i»3O0t 


Id 


4td«t«0h 


0950 ^ 


730 






tvst 


4.3 


0551 94 


731 






b 


coa3l0 




732 


1 








0552 6SD9 


733 






b 


cors 




734 


1 








0554 3680 


739 


ee 


>«310t 


dielr 


il,h*0O 


0556 40 


736 






Id 


«,Ch«0 


0557 3»eC 


737 






out 


a,»ODle 




736 


1 






■ptival* 3 


0559 3935 


739 










740 


t 








05SB 3B46 


741 






clr 


»OP06,O 




742 


t 








0S3D 3B36 


743 






wt 


9top06.3 




744 


1 








055^ 3G40 


749 






•lelr 


il,h'00 




746 


t 








0561 69D9 


747 






b 


eorv 




746 


1 










749 


t 










750 


1 


davle 


» output control 




731 


1 










792 


1 








0563 3C&1 


793 


CI 


0»400i 


Id 


a,data0h 


0969 9F 


794 






t»»t 


4,3 


0566 6569 


799 






b 


C00411 


dlSAbl* 














796 


t 








0566 3999 


797 






clr 


•puv«l« 1 



I port sot 



I Vlf OUtDU 

I Hmy board 



■nablo 

0S6A 3C80 
096C 9C 
056D B8 



796 I 

799 eett410i Id 

760 t»*t 

761 b 



A,d«t401 

••0 

co»4eo 
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CP/W TIX9-47 ftSBEWBLER V2. 2 



PAGE 



X9 



LOC OBJ 



056E 
B370 47 
©571 3F1C 
eS73 13 
0574 3&fiA 
nti-ol vnabXa 

OS76 6SD9 

0578 3&AA 
eS7A 4fi 
0573 3F1C 
OS7D 13 
0S7E A0 
057F 3080 
top 



LINE 

762 
763 
764 
765 
766 
767 



SOURCE STATEMENT 



dicln 
Id 

»x 

neh 



il, 101010b 

«,e0iiib 

*t«ii^b 
«« mir 

i 1,101010b 



768 I 

769 b 

770 I 

771 eoir4a0i diclr 



772 
773 
774 
775 
776 



Id 

St 

xch 
Id 

out 



ii, ioiei0b 

«,C0ll0b 

«,airb 

«« mtr 

A, £0000b 

a« xopld 



ROM POeS N0.22 • 



0581 


3660 


777 






•iclr 


i 1,101010b 


ntrol dlMbl* 
















778 


t 








0563 


e5D9 


779 






b 








780 


1 








0585 


3&0A 


781 


CO^lll 


dlclr 


11, leiOlOb 


0587 


3915 


782 






wt 


spuvsl, 1 


diMbl* 












0589 


41 


783 






Id 


*,Ch»l 


058A 


3F23 


784 






mt 




058C 


3F24 


765 






St 


a, spucp 






786 


t 






0S8E 


2050 


787 






call 


rkc* 






786 


•t 








0590 


6578 


7B9 






b 


eos420 






790 


1 












791 


1 












7X 


1 


POXT 


r«l«y 


control 






793 


» 












794 


1 








0592 


3C80 


795 


coaSOOt 


Id 


a, dat A01 


0594 


0£ 


796 






t«*tp 


xf 


0595 


9C 


797 






b 


cosSOl 






798 


1 








0596 


3B54 


799 






clr 


%op04, 1 






eoo 


1 








0598 


3932 


801 






Mt 


spusl, 3 


ntly on 
















802 










9590 


65D9 


803 






b 


cors 






804 


1 








0S9C 


3B14 


805 


cc 


W501 1 


s»t 


«op04, 1 






806 


1 








0S9E 


3972 


807 






clr 


spusl , 3 


ntly off 














808 


t 








05A0 


6SD9 


609 






b 


corm 






810 


1 












811 


t 












812. 


1 




d»vlc« 


display 






813 


1 







t r«mot« CO 



I tiirwr 2 B 



I r»iBOto CO 



f k»y board 



I poMvr rslay on 

I powsr rslay currs 

I pomr rslay of'f 

I pOMvr rslay curr* 
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CP/H -nXS-47 ASSERBCER V8.a 

PAGE 11 



LOC 


OBJ 


LINE 


SOURCE 


STATEMEMT 










814 


1 












819 


ecm600t Id 








CSA3 




At C 










esAS 


3^37 


817 


-mt 


a, Idstll 








3F39 


At A 


wX 


s« Idssal 






03A9 


3F3B 


819 
820 


St 


s, Idssll 






Q5QD 


3C3& 


821 


1 

Id 


S« ld4tH2 






eSAD 


3827 


822 


or 


A,C01Llb 






eSAF 


3F36 


823 


«t 


s, ldatNi2 










824 


1 








esBi 


3C38 


823 


Id 


s,ld«tl2 






0SB3 


3S27 


82& 


or 


s,C0Ulb 






0SBS 


3F38 


827 


St 


s« Idatl2 




* 






823 


1 








eSBT 


3C3A 


829 


Id 


s, ldAsa2 








3827 


830 


or 


s,C0tXlb 






eSBB 


3F3A 


831 


St 


«, ld«sai2 










832 


1 








OSBD 


3C3C 


833 


Id 


s, lds«12 






0SBF 


3827 


834 


or 


«,C0111b 






Ron PASe NO. £3 


• 










dSCl 


3P3C 


839 


St 


s, ld«sl2 










836 


1 










99 


837 


b 


cors 










838 


1 












839 


1 












840 


1 dsvies display control 










041 


1 












842 


1 










3C80 


843 


eo«7O0t Id 


«tdats01 






QSC6 


OE 


8^ 


tsstp 


rf 






05C7 


92 


845 


6 


ce«701 


1 


display stssdy 






846 


t 






05Cfi 


3C33 


847 


Id 


««diSDl>i 






escA 


3823 


846 


or 


4,t0011b 






ascc 


3F33 


049 


St 


s« dlsplw 


t 


display flashing 






890 


1 






ra:E 


23S9 


891 


cos703i csll 


flssh 










832 


1 








0SDa 


99 


833 


b 


cors 






BSDl 


99 


894 


b 


cors 










839 


1 










3C33 


898 


cos701i Id 


SfdiSplM 








383C 


897 


snd 


A, <1109b 








3F33 


898 


St 


«, dlsplw 


1 


display stsady 






899 


t 








8£ 


8E0 


b 


COS703 










861 


1 












662 


1 












863 
664 


1 rstum 












869 


1 

1 









01 67237 



116 



CP/M TUCS-*7 flSBEWBLER V2.S 

PRSE la 



LOG 


OBJ 


LZN£ 




SOURCE 


STRTEMENT 


OSD9 


3S74 


666 


const 


clr 


mpuvda^ 3 


















867 


1 






0SDB 


6493 


666 




b 


tMi4 






869 


t 










670 


1 










871 


t 










372 


1 k»y«c*n 








673 


1 










874 


t 






0SDD 


3S9S 


879 


Mi3t 




»puv«l, 1 


0SDF 




676 




b 


oal30 






877 


f 






0SEe 


3969 


878 




elr 


spuv«I, 2 






879 


1 






0SE2 


6497 


880 




-b 


nat9 






881 


1 








2i0d 


aaa 


Mi30i 


Cftll 


kvy« 






683 


1 




*pttvslt 8 




3965 


884 




clr 






889 








0S£e 


6497 


866 




b 


mai9 






887 


1 










866 









ASSEMBUY COMPLETE, 0 PRDGRW ERROR «9> 



\ 

I 
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CP/M Tt.CS-47 ASSEmBLER VS. S 

mSE 13 



SVNBOL TABt-E 





COE10O 


esiB 




COE110 


952B 




COE120 


0327 




CC2C200 


0334 




CCE219 


eS49 




C0E229 


0341 




C0E3TO 


034E 




COE310 


0334 




COEA89 


OS&3 




COE419 


OSBA 




COS411 


0383 




c:a£420 


0378 




COESed 


OS92 




COE591 


0S9C 




COE600 


0SA2 




CaE700 


03C4 




C0E7QI 


0502 




C0E793 


0SCE 




COE900 


049E 




C:O£A00 


04A4 




COEAOl 






C0EA92 


04DF 




CaEA93 


94C& 




a^i0 


94CC 




COEBBO 


04CD 




C0EX9 


04P3 


« 


COKMAO 


9913 




COmAH 


0013 




COMtAL 


0814 




CORE 


OSX)9 




DATA0H 


9981 




DATA0U 


0980 




DATAIH 


OQ83 




DATAIL 


0982 


* 


DATA2H 


0083 


• 


DATA2L 


9984 


• 


DATA3H 


^7 


♦ 


DATA3L 


0066 


* 


DATA4H 


O089 


* 


DATA4L 


0988 


-» 


OATACT 




♦ 


DCH 


00FE 


« 


DCL 


00FC 


« 


0X5PA 


0032 


• 


DISPH 


9931 




OISPIU 


0934 




DI9PL 


0030* 




OtSPLW 


0033 




EIRB 


991C 




FUASH 


93S0 




XNCOTH 


008C 


• 




00aA 


* 


INCOTM 


998B 


* 


KEST 


0922 




KEST0H 


0043 




KEST0L 


0042 


« 


KESTIH 


0949 


• 


KESTIL 


0944 


• 


KEST2H 


0047 


* 


KESTa. 


0046 


« 


KE5T3H 


0949 




KEST3L 


9948 


• 


KEST4H 


004B 




KEST4L 


094A 


• 


KEST3H 


994D 




KEST3L 


994C 


• 


KE5TBH 


8021 


* 


KE8TBL 


0020 


• 


KEYNO 


99S9 




KEYNN 


0^A 




KEYOD 


002B 


• 


KEYON 


002C 




KEYS 


9199 




KEYSB 


0250 




KEYSC 


000E 


* 


KEYT 


030O 


• 


KEYTB 


90CB 


* 


LCICOT 


00OD 




LDASLl 


003B 




LDASL2 


00 3C 




L0ASNi 


9039 




L0ASK8 


093A 




LDATLl 


0037 




U)ATL2 


0038 




LDATMX 


0033 




U0ATM2 


0036 


* 


UDtSP 


0B00 




LECOTH 


00BF 




LECOTL 


9980 




LECOTn 


008E 




LEDD 


0319 




LlOVFl 


0800 


• 


UI0VF2 


9D99 


* 


LREMO 


0E00 


• 


LVLFEX 


9C99 




RAI0 


03E5 




nAiee 


944D 




MAZl 


044D 




nQI2 


9469 


• 


nAX20 


0490 




nAi3 


9S0D 




nAI39 


0SE4 




nAX4 


9433 




nAX3 


0497 




RAI6X 


O4G0 




nAX62 


0463 




PtAXN 


93E9 


• 


0VER2A 


0072 


• 


0VER2H 


9971 


* 


OVERSL 


0070 


• 


OVERAl 


0012 




OVERMl 


0011 


« 


OVERLl 


90X9 


• 


PARITT 


909C 


* 


PARITY 


000B' 


» 


RDS0O0 


0319 


• 


READC 


9028 


• 


READN 


0027 


• 




0060 


• 


REMDl 


0961 




REKD2 


9062 


• 


REnD3 


0063 


« 


f^nD4 


0064 


• 


REH03 


0063 


« 


REn06 


0086 




REnD7 


0967 


• 


REnOA 


006A 


• 


REMOH 


0069 




REKOL 


0068 




RKCE 


0OS0 


* 


R^w 


096B 


• 


RNL 


006D 


• 


rnm 


006C 




RURPCH 


00CA 


• 


RURPCL 


00c:a 


• 


RWftPCM 


0903 




SERVRC 


999F 




SPUCP 


0024 




SPU8H 


0003 




SPl^ 


0923 




SPU5L 


900S 


* 


SPUTT 


0018 




SPUVDM 


0004 


• 


SPUVSH 


0O00 




SPUVSL 


000S 




SPUVUrt 


0001 




BPU 


00FF 


• 


5PUB 


09C7 


» 


TABLE 


0000 


• 


TlMReH 


00FA 


* 


TXKR2t_ 


00Fa 




T1PIR2« 


O0F9 




TIHRHN 


00F6 


• 


TIMRHO 


001B 




TXHRLN 


00F4 


* 


TIMRLO 


0919 




TXMRMN 


9BF3 


* 


TIMRMO 


001A 


* 


VLFC 


000A 


• 


VLFEC 


0916 




VLFRB 


0099 




VLFTB 


0008 


• 


VLFTH 


0007 


« 


VLFTL 


0906 


* 


VLFXA 


0932 


• 


VLFXH 


O0S1 


• 


VLFXL 


0030 


• 


UARPCL 


09C4 




UARPCH 


00CS 


• 


URXTEH 


0026 


* 


URXTEN 


902S 








DEFINED 


171 USER 


SYNBO^IS) 
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LINE 



1 I- 

5 I 
3 I 
♦ I 
9 « 

6 f 

7 I 

a ? 

9 r 
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CP/« Tl.C3-*7 assfeliBUER V2. 2 



POSE 

SOURCE STATEMENT 



7. 1983. 



(TnP4740P> 
vlf cofBMunlcAtlon . routine 



•list 



296 II 



ROH pnoE NO. e 

0012 BGPC 
0014 6719 
0016 673E 
00ia 67X>4 
0010 67EE 
001C 67FA 
001E 6834 
0020 6836 
0022 GS41 
0024 6671 
0026 687F 

0028 &aas 
002fl 6ac2 



297 
298 
299 
300 
301 
302 
303 
304 
30S 
306 
307 
308 
309 
310 
311 
312 
313 
314 
319 
316 
317 
318 
319 
320 
321 
322 
323 
^4 



b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
b 
. b 



S6 
327 
328 
329 t 



111 



b« 010 

r0 

ml 

rc* 

ret 

rep 

tr« 

rc»tn 

r»td 

rcstab 

rtfd 

rdp 

tdAck 

rtlavt 

t0 



rout in* table 

start bit dat»ct 
■i bit 0»tKrt 
addms dot vet 
eomand dvtvet 
parity in 
»ack» or ♦nack» 
vtop bit in 
damy to rcatab 
stop bit in 
data in 
parity in 
* ack» or • nack* 



I transnit 



0167237 



119 



CP/H TUCS-47 oeSEnBLER 



LOC OBJ 


LINE 


SC3URCC STOIbHLNT 






99SC 68EB 


330 


b tdl 


1 


data out 




331 








e^E 66F} 


332 


b tvmi 


r 


dwtact 




333 








easa 6909 


334 


b rduy 


t 


d«iiiy to rca 




339 








9038 6912 


336 


D tdo 


1 


d«t* out 




337 








0034 6930 


338 


b tp 


1 


parity out 




339 








0036 fi93E 


340 


b tlel 


1 


• lei* bit out 




341 








0838 6944 


342 


b rt«ek 


t 






343 








003a 6983 


344 


b tmt 


1 


out * vtop* 




343 








e03C 6989 


346 


b rst 


1 


rvcvivo 'stop* 




347 










348 


ItttlMlttlllMIIIMttltltttlltMtntlttl 






349 









ROM PA8E 



it 







391 






332 
333 


0600 


3B06 


394 
399 


0602 


3F12 


396 


0604 


2910 


337 






* 398 
389 






360 


0606 


3C1B 


361 


0608 


3rF6 


362 


060a 


3Cia 


363 


060C 


3FFS 


364 


0&0E 


3C19 


369 


0610 


3PF4 


366 






367 






368 






369 






370 


0612 


3980 


371 


0614 


B9 


37B 


L 




373 






374 






373 






376 






377 


0619 


3900 


378 


0617 


03 


379 






380 


0616 


3BC0 


381 



erg 



h*600 



t*oglstar push t 


s^ 


«coe6,0 




OV^l • St 


•^ovsrsl 




MCh 


hl,evsrll 




t»«iorl. 


st«rt 




Id 


«, tiarho 




St 


«« t ian-nn 




Id 


t innao 




St 


*,timn 




10 


Aftiwrle 




St 


Avtivrln 




ettsck ■ 


ods 






( norwl or not > 




tvst 


spuvsh, 0 




b 

• 


Vlf001 






kods 






( trsnsMit or not > 




— — 
tostp 


spuvsht 1 




b 


vifeio 




tMtP 


KiS00,0 


1 



rout ins for sbnor*iii 
moO 



rout ins for transn 



I 
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CP/« TUCS-AT PSSEMWJER VE- 2 
LINE 



LOC OBJ 



POSE 3 
SOURCE STftTEMENT 



9&1B 
O&ID 


9E 

3979 
RD 


3B2 
333 
384 
36S 


t 


b ' 

clr 
b 


vlfl00 

vlfrb,3 
vlf200 


|d«ta 

tto Mrp 


9 


0G1E 
0620 
0622 


2F1B 
3939 
AD 


386 
387 
368 
389 
390 


t 

vlfl00t 
1 


add 

b 


vlfi^b,3 
vlf200 


1 parity count Inc 
|to Marp 


■ * 






391 
392 


1 
1 




out < vlf010 > 






0623 
0629 

0626 


39BS 
AB 

SFIC 


393 
394 
393 
396 
397 


1 

vlf0l0i 
1 


tMt 

b 

add 


virtb,0 

Vlf011 . 

p*rltt,«h«l 


t parity count 




0626 


3B76 


398 
399 


t 


elr 


tep06«3 


1 vlf output data • 




062A 


AD 


4O0 
401 

402 




b 


vlfE00 


t to iMarp 




062B 


3B3& 


vlf011i 


%mt 


»oD06,3 


t vlf output data • 





0» 



403 I 

404 I 

405 I 



062D 30^=- 
062F 3FC7 

0631 40 

0632 3FFF 

0634 2ft 



0639 39D4 
ntlng ? 
0637 6647 

0639 39E4 
0&3B 6654 

063D 39P1 
063P AE 



St 

Id 

St 



. a, spM 
^spMb 

a,Ch«0 



Mrp rout in* ( vl'r2e0 > 

a0& I— — " 

A07 vlf200t Id 
408 

409 I 
410 
411 

412 I 
413 

414 I 

♦IS I — 

^16 I routine for 

417 % 

41B I 



ahnomai mods 

( vlf000' > 



I 

419 vlf001t tvstp 
b 



420 
421 I 

422 

Ae4 « 

423 
426 
427 t 



tvstp 

b 

tvstp 



ROM PA6E NO. 23 

0640 3904 

0642 40 

0643 3A6C 
0649 66AD 



428 vlf00St 

429 

430 

431 

432 t 

433 I 



a»t 

Id 
out 
b 



spuvdflH 1 

Vlf002 

spuvdiSfS 
vlf 003 

SDUVUfll« 3 

vlf004 



spuvdm, 0 
a,Ch*0 

,9teple 



vlf 300 
1200 bit countsd 



«pi» cHanglTig 
Marp 



1200 bit tlm* cou 

pranch on ' yss* 

10SBe couting ? 
branch on • yas* 



framing wrror ? 
branch on 'yes' 



t cry snabls on 

I tlBor stop 

I to rvtum reutln* 



0167237 



CP/H nrS-^? ASSEMBLER VZ«2 

PAGE 4 



LOC 


OBJ 


LINE 




SOUftCC 


STATEP^WT 








434 


t 










39S4 


433 


V If 0021 


eir 


»puvd»« 1 


9 


ounttng* 












0649 


3941 


436 




elr 


•puvuw, 0 


1 






437 


9 






r 
















0&4B 


3931 


438 




elr 


•pttvuia« 1 


1 






439 


f 






9 
















064D 


3921 


440 




mmt 


ftpuvuis, 2 


1 


on 














e&4F 


3900 


441 




mmt 


•buv«h, 0 


9 


9651 


3930 


442 




elr 


spuvvn, 1 


9 






443 


t 






9&S3 


SO 


4^ 




b 


Vlf003 


1 


t 




443 


1 






9 






446 
447 


9 










448 


t 




1 






449 


t 

Vlf003l 


s«t 


•puvus* 3 


1 


0656 


3964 


499 




elr 


•puvdM* 2 


9 


ting* 
















431 


9 








0658 


3C23 


438 




Id 


At spusk 




06SA 


3F24 


453 




•t 










434 


9 








0&SC 


2050 


493 




C811 


rkee 








496 


9 








065E 


4F 


437 




Id 






06SF 


3Pir6 


498 




•t 


«, tlsrtin 




0661 


47 


499 




Id 


44Ch*7 




066a 


3FPT5 


460 




•t 






0664 


4C 


461 




Id 






0668 


3FP4 


462 




•t 


A« t larln 








463 


1 








0667 


44 


464 




Id 


*,<h*4 




0666 


3A8C 


463 




out 


*««oele 


1 


ng 






- 












466 


9 








066A 


3973 


467 
468 




elr 


■puvsl,3 


; 


066C 


66AX> 


469 


9 


b 


vlf300 


1 






470 


9 












471 




frasing 




1 


066E 


3Cia 


472 


vlf004i 


Id 


4, sputt 




0670 


DO 


473 




ccKpr 


«,cri*0 




0671 


6603 


474 




b 


vi0e40 








473 


9 








0673 


3CS3 


476 




Id 






0673 


OF 


477 




cnipr 






0676 


6669 


478 




b 


vi006e 








479 


t 








0678 


3B80 


489 




tMt 


Kip00,0 




067A 


6698 


481 




b 


VI0030 








482 


9 








067C 


40 


483 




Id 


«t£h*0 




067D 


3F33 


484 




•t 


frail. 








489 


9 








067F 


4F 


486 




Id 







I elMr • 1200 bit c 

Iv«r * prwious 
eoMfsand nm»tim d 

I*ar * pr^wious 
command raquir* 

; ^command inhibit* 



'set cry anable 



* X0sec coun 



I libit titter eetti 



ROM PASS NO. 26 



01 67237 



CP/M TUCS-^7 ftSBEMBLER V2-2 

PA8E 9 



U3C OBJ 


LINE SOURCE 


STATEMENT 






3FF6 


467 


st 


A, t ianrhn 






eeaa ^7 


4sa 


Id 








0603 3Fra 


469 


St 


A, tivrsn 






0683 4C 


490 


Id 








0866 3FF4 


491 


«t 


tiorrln 








492 f 










e&aa ad 


493 


b 


vlf300 








494 1 










0&a9 3B6e 


49S V 100601 


tMt 


9C1P00, 0 






0&dD 9fi 


496 


b 


V100SO 








497 1 










esse 397i • 


498 


clr 


SpUVUBf 3 


1 


clssr »frs»irto sr 


ror* 

0&aE 3S2X 


499 


Mt 


spuvum« 2 


1 


s«t * command inhi 


blt» 










elssr • prsvious c 


B&90 3951 


500 


Clr 


SpUVUB^ 1 


1 


oflKaand 


• sai 1 








rsquxrss an ansM 


•r* 










cImt *prsvious c 




502 1 


clr 


spuvum* 0 


1 
















503 1 






1 


rissds dsts* 


0692 39S0 


504 


clr 


spuvsh, 1 


t 


sst rscsivs mods 


0694 3900 


505 




spuwh, 0 


1 


sat noriDsl mods 




506 1 










0696 6640 


507 


b 


vlf 005 


1 


to, *svt cry snsbl 


0&9d 4F 


508 t 

509 V10050I 


Id 








0699 3FF6 


5X0 


Bt 


s« t inrfin 






0690 3m 


511 


«t 


s« t iwrwrt 








512 1 










069D 3F93 


513 


St 


A, frsM 








514 1 










069F 4A 


515 


Id 


s,£h*a 






06A0 3FF4 


516 


St 


s« tiarln 








517 1 










0602 AO 


516 


b 


Vlf300 








919 t 










06A3 40 


520 vl0e40t 


Id 


s,Ch*0 






0&A4 3Fia 


•521 


St 


AfSputt 








522 1 










06O6 3BC0 


523 


tntp 


%ip00,O 






06Aa AD 


524 


b 


vlf 300 








525 1 










0609 4F 


526 


Id 








0&OO 3P53 


527 


St 


a, f rsM 








526 1 










06AC 96 


529 


b 


V100S0 








530 1 












531 1 






1 






532 1 


rstum rout ins < vlf3O0 ) 


1 






533 t 






1 




06AO 3C12 


534 vlf300i 


Id 


AfOvsrsl 


t 




06AF 2910 


535 




hl« ovvrli 


1 


pep rsgistsr 




536 1 










06BI SB 


537 


rvti 










536 1 












539 1 






1 






540 1 


R0 rout Ins 


1 
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CP/H TLCS-47 OSSEMBLCR V2.2 

poae 



LOC OBJ LINE SOURCE STnTERENT 

S^l I ( In start bit > 

54e I- 



I start bit 

3^ I 

d&B2 3BC0 949 rOi tMtp yipOOv9 

eGB4 66C2 946 b 



t 
-I 
-I 

1 

I it MAS not * start 



3*7 I 

06B£ 3939 94a %mt spuvsl,3 , •Mt.mal Intr. 

• inhibit 
399 t 

e&BS 3961 991 elr spuvua,2 , cXmmr • co«««nd in 

nibit* 



I 

«68A 3944 993 clr spuvdH, 9 | cl»ar "cry snaol* 

B6BC 3B36 594 ssif )(opd6,3 , port s.t 

539 I 

936 t npMt intr. « 
357 I 

Id b«Ch*t 

f to Rml rout in* 



I rmnt intr. 2 bit 



eeBC ci 


396 






Id 


b«Ch*l 


e6BF E2 


339 






Id 


i,«h»e 




369 


1 








Ron PABE NC 


3.27 










96C0 41 


361 






Id 


4,Ch*l 


tiM 












962 
S63 


1 

1 — 




rs- 


-%»arp 




364 


1 








06C1 2A 


969 


rW 


961 1 


rwt 






366 


t 










367 


1— 




- start 


bit not 




366 


1 








96C2 3964 


369 


r99i 


999i 


tsst 


spuvfts, 9 


0604 69 


379 






b 


r01999 




371 


1 








9603 49 


972 






Id 


a,Ch*9 


96C6 3A6C 


973 






out 


«• «opic 




974 


t 








96Ca 61 


373 






b 


r99991 




376 


1 








9609 3949 


977 


1-919991 


elr 


SDuvsh« 9 




976 


t 








9&CB 3994 


579 






t*st 


spuvdM, 1 




969 


1 








9&CD AO 


561 






b 


r9ili9 



snabl*' 

562 t 

563 t 

964 I 1299 bit counting 
563 I 

96CE 3060 966 r9ll99i Id 4, ineoth 

96D9 3FF6 567 st «,ti«rhn 

9602 3066 966 Id a. tneot« 

96D4 3FF3 969 st «,ti«ran 

96D6 306A 999 Id 4« ineotl 

96D6 3FP4 591 St 4,tl»rln 

392 I 



I cry onabis ? 

% tinvrl stop 

t to rm na ro 

t to abnormal tacxJv 

I Must dot act *cry 
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CP/N TLCS-47 RSSEHBLER VS. 5 



PABE 





LINE 


SOURCE 


STATEMENT 


06Dfl ^ 






Id 




0fiDB 3A6C 






out 




eSDD 3B36 


S9& 


1 


Mt 






597 


1 








396 


1 r«tum 






599 


t 






Q&DF 3CC7 


600 


rOllllt 


Id 


*• »P**b 


06E1 SFFT 


601 




St 






602 


1 








&03 




Id 


A« evar al 


96ES 2910 


604 




MCft 


hlvowrll 




60S 


1 






VDwr villi 


606 




clr 


%op06,0 




607 


1 






e6E9 SB 


608 




irw/tX 






609 


t 






06EP 3cac 


610 


rOlllOi 


Id 


a« Incoth 


e6EC 3FF6 


611 




•t 


AftlMmn 


e£EE 3C8B 


612 




Id 


' a, iTtcota 


e&pe 3FFS 


613 




«t 


A, tlBTfin 


0&F2 3C6A 


614 




Id 


ineotl 


3FF4 


615 




«t 


A« tiarln 




616 


t 








617 




Id 


«,<M«4 


0GF7 3AaC 


616 




out 


•,»ople 




619 


t 






3B3& 


620 




Mt 


KopOS, 3 




621 


1 








622 




b 


rOllll 




623 


1 








624 


I11MII 


iiiiitiiiiuiiiinniiitiiiimiM 




623 


1 1 1 1 1 1 1 II 1 « 1 1 < M 1 M 1 tl m III 1 11 M VM Ml n 




• 626 


\ 








627 


% 




— ^ 1 




626 


1 


Rivt rout in* 1 




629 


1 




( in mi bit ) t 




630 


1 




— 1 




631 


1 








632 


1 






eSFC 39F9 


633 




tMtp 


.vlfrb,3 1 


06FE 670F 


634 




b 


rmieoO 1 




633 


t 








636 


1 


* cocow 


BTtd* froiB ECU 1 




637 


t 






ROM POSE NO. 28 








0760 CI 


638 




Id 


h, £H« 1 1 


Z7Z\ E4 


639 




Id 


l,«h»4 1 


0702 40 


640 
641 


1 


Id 


«,<n»o 


0703 3F1& 


642 




«t 


a,vlfve t 


cl»«r 












643 


1 






0703 3941 


644 




clr 


vpuvua, 0 1 



I «dAt«* from ECU 
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01 67237 



CP/m TIX8-47 ASSEMBLER VE.S 



LOC OBJ 



0707 1991 



LINE 
646 

I- 



SOURCe 8TQTCRCNT 



0709 EDBB 
07BB eOOA 



O70D 41 



e70E aa 



O70F 39ax 
071X 93 

0712 C3 

0713 ES 

0714 89 



0719 CI 
0716 EC 

9717 43 
imm 

0716 BE 



0719 2F1A 

071B SeSA 
0710 B4 



071B 
0720 07 
0731 3B37 



649 I 

630 I 

631 mlOei* St 

632 9t 
6S3 I 



parity 6 VLF cotmtsr 



Ch*0,.parity 
C»i*0,vire 




r-«ioei 
not fiMtf "data* 



675 rwiOOai Id 

676 Id 

677 I 

676 Id 



h,0»« 1 
ItCh** 

At«h'3 



HMdB data* 
r«qulr>»« an arts 



parity count «r 
* VLF eountar cl 



nsirt Intr. Ibit t 



rp 



I net nssd data 



to Rdd rautina 
to psrxty el Mr 

to Rstd poutina 
nan* intr. 9bit t 



679 I 

660 b raioea t to 

681 I 

Mitniiiiiittittitiittnitttttntiif tilt 
M3 tiiiitiif iiitititiitiiitif tititiiintit II 

664 I 

6as t- 



686 I 

687 t 

686 I 

669 I 

690 real add 

691 I 
692 

693 b 

694 I 

695 I 

696 I 
697 
698 
699 



Rea routina 

C in coanand 



r«eaiva > 



vlfc,»i» 1 
cmor vlfc,Cn*3 



addrasB chack 

Id a«vlfrb 
a 

a,th»7 



vlt countsr 

incrsussnt 



virc <> 3 
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01 67237 



CP/n TUCS-47 PSSEWBLER V2. 2 



PA8C 



\JOC OBJ 

0723 3F13 

0723 3A20 
0727 07 
072B 07 
0729 3033 
072B 3602 

0720 3E.13 

072F sn 



0730 CI 

0731 E6 

0732 41 



0733 2A 



0734 3C89 

0736 07 

0737 3F09 

0739 B2 



073A CI 
073B EE 

073C 42 
073D B3 



073E 8F1A 



LINE 

700 

701 I 

702 

703 

704 

70S 

TOE 

707 I 

708 

709 

710 I 

711 I- 

712 1 

713 t 
714 
713 
716 t 



SOURCE STfiTEWSNT 



St 



In 



And 
Add 



Kip00,« 



A,<h*3 

*,£h*2 



rcAOOl 



rmxt intr. 



AddrMS 
Mtehad 



Id 
Id 



717 rcA0O2t Id 



7ie I 

719 I 

720 t 



h,Ch*l 
lt»»*6 



721 resOe3t 

722 I 

723 t 

724 t 



723 rc»000 

726 
727 
728 I 
729 



730 t 

731 t- 

732 I 

733 1 



B Id 



■hirt 

A^vlfirb 
A 

A,vlfrb 



>xt Intr. Addi-M 
ai«« cBAtehvd 



Id 
Id 



l,Ch»» 



Id 



A,Ch'2 



rcAO03 



t Addrwss in 

t spu Addr'MS 

I AddrwB cMsck HQ 



I to Rg^ rout In* 
I n«Mt intr. Ibit t 



I vm u mrp 
t mhttt 

I n»xt intr. Ibtt t 



734 rcAOOla 
733 
736 I 
737 

738 t 

739 I 
740 

741 I 

742 ?ttM«nnnniiitiniiiiMmnnMmn 

743 imiimniifMnniinniimiinnnn 

' , 

Rcf routlnw » 



t to Rstd 

I n«Mt intr. 
6 bit tim 

rp 



743 |- 
746 I 



747 t 

748 I 

749 t 

750 I 

731 I 

732 rcf I 

733 I 



( in commAnd r*c»iv» > 



Add 



dAtA Mt 



vlfe,«h» 1 



t VUF counter 
lncr»Am»nt 



0167237 
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CP/W TLCS-47 ABSEim^R VB. B 



LOC OBJ LI?« 
ROM POSE NO. 29 



SOURCE STQTEnENT 



aero 

0742 oe 

0743 OF 

0744 8EaA 

0746 ee 

0747 94 



074a 3C09 
074A 07 
074B 5F0g 



074O 41 



074E 8A 



074F 3C09 
07SI 3F14 

07S3 8D 



0734 3C09 
0786 07 

0757 07 

0758 07 

0759 3831 
075B 3823 
0750 3riS 



075F 3FFD 
0761 3C14 
0763 3PPC 

0765 4P 

0766 3»^PE 

0768 33 

0769 3Fe3 
076B 3S 
076C 3F27 

076e D0 
076F OE 



754 



756 
737 , 
758 
759 
760 

761 t 

762 I 
763 
764 
765 
766 I 



cmor 
b 



tMtp 



Id 



Id 



767 , 
766 t 

769 rerooat id 



770 I 

771 I 

773 rcf006l 

774 , 

775 I 

776 t 

777 ref000t 
776 

779 t 
780 

781 I 

782 I 

783 I 

784 rcfQ01i 
785 

786 
787 
786 
789 
790 
79X I 

792 I 

793 t 
794 
795 
796 
797 
798 



vlfe,£h»7 
xf 

rc^000 

vlfc, «h»e 
Zf 

rcf001 
4«vlfrb 

4 

4, vlfro 
rmnt inrtr* 
4,Ch'l 

irp 



oiwiand lo 
4* vlfrb 



r««d eomand hi 
Id A, vlfrb 



•nd 
vt 



4 

a« C0001t> 
*,C0O10b 



r*4d , MTit* ? 



799 I 
800 



801 

802 
683 



805 
806 



St Modern 
id comraI 

«t 4, del 

Id 4vCh>r 

*t a, dch 

Idl 4, Ode 

•t 4,i»rtt«n 

Idh «,0de^ 

»t «vi^«dn 

cmpr 4t2h'0 

*»vtp zf 



I br4neh on 
comment} bt 



t branch on 

rmma function 

I 
t 

t noxt intr. Ibit t 
-I 

I r»-w«rp 
-I 



I to n»jit intr. 
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CP/n TLC8-^7 ASSEMBLER Ve. 2 

POeE 11 



LOC OBJ LINE SOURCE STATEMENT 



9770 BC 


B07 


b 


rc^lOO 




sea t 








aeS 1 rsAd c 


.uiwnd 






810 1 






0771 3901 


81 i 


Mt 


spuvum, e 


And nttsd dat* 










812 1 








813 


Id 


a,2h*0 


0774 3FSa 


814 


St 


a, nvsdc 












ai5 1 








816 t • 


out 


•msrk» t 




817 1 




nsMt addrsss 




818 1 




»op06f 3 


0776 3B76 


819 rcfOOSi 


clr 




seo 1 






07Ta CI 


821 


Id 


h«Sh* 1 


0779 EB 


aas 


Id 


l»Sh*8 




823 1 






077A 40 


824 


Id 


a,£h*0 




BSS t 








B2& 1 






077B BE 


827 


b 


rcfOOS 




esa 1 










writ* eoMHiAnd 7 




630 t 






077C 3C&S 


831 rcflOfBt 


Id 


a, wnitan 


077E DO 


632 


cttpr 


a,Cr«'Q 


077F 0£ 


833 


tMtp 


zf 


Rtm PAIS MO. 30 








07aO 67T6 


834 


b 


rcfOOS 




835 1 








836 t 






837 1 






078a or 


838 


cnpr 


a,<h'f 


07&3 oe 


839 


tMtp 


zf 


0764 B9 


840 


b 


rcf 110 




841 1 






0785 3914 


842 


Mt 


spuvdM« 1 


«nd rsQUir* 










843 1 






0707 SDIO 


844 


St 


th»l,lcicot 




645 t 






0789 Dl 


646 




a«S0OOlb 


07efl SB 


647 


b 


rcfiao 




646 t 








649 t 








650 t rmma 


SDu status command 




asi 1 






07aB 41 


852 


Id 


a,Ch*l 


078C 3FE4 


853 


St 


a, spuep 




654 1 




a, apusl 


078E 3C08 


655 


Id 


0790 3PO& 


656 


St 


a, vlftl 


0792 3Ce3 


657 


Id 


a« sousfi 


0794 3F07 


858 


St 


a, vlftn 



I n*«d not- r>*ading 
t sat pr*«vious contm 
t rsading count sr s 

I out »BMirk" 

I to Rep routinw 

I next mtr. 1/2 
bit tima 

I to I' a t*arp routm 
-I 



t to Rcp routina 
— I 

|- conditional poll 
I sat pi-avious conrni 
ansviwr 

I *ir«ad davica data 
coflnnand 
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CP/N TLCS-47 A8SEMBIXR V8.8 

POSC 12 



LDC 


OBJ 


LINE 




SOURCE 


STOTERENT 






899 


1 






079e 


6776 


860 




b 


i*ef089 






861 


1 










868 


1 










863 


1 r*«d 




dsta eoiMiisi 






864 
869 


t 






0798 


3C4e 


866 


1 

refl20i 


Id 


s, k»«t81 


079A 


3F86 


867 




«t 


•« vl^l 


079C 


3C43 


868 




Id 


s«kMt8h 


e79C 


3F87 


869 




St 


«,Vlftll 






OT9 


1 




0708 


3C23 


871 




id 


a, spusk 


8702 


8E 


872 




tMtp 


sf 


87A3 


PE 


873 




b 


rcftZX 






874 


1 






8704 


3^24 


879 




9t 


s« spuep 


8706 


48 


876 




Id 


s,Ch>0 


8707 


3F17 


877 




•t 








878 


1 






8709 


44 


879 


refl2at 


Id 


s,Ch*4 


8700 


3F26 


888 




•t 


s* witsh 






881 


1 




870C 


6776 


888 




b 


rcf08S 


870E 


88 


883 
884 


1 

i-ef I2lt 


ine 


a 


STOP 


3F84 


889 




•t 


Sf spucp 


87B1 


4F 


886 




Id 




87B2 


3F17 


887 
888 




St 


s« SOU^^ 


8784 


09 


889 


1 


b 


ref 12S 






898 


t 










891 


1 eof«ditlonal 


poll 






892 


1 






87B9 


3C42 


893 


refll8i 


Id 


s« ksst81 


87B7 


3F86 


894 




St 


4* vl f 1 1 


87B9 


3C43 


899 




Id 
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1380 I 

1381 I 

1382 I 
1383 
1384 
1385 
1386 . 
1367 t 
13B8 I 

1389 I 

1390 I 

1391 I 

1392 1 

1393 I coffisoAnd 7 



timv 



irmt 

I 

MMtf uutMiiiiiiitinMiiiininiiiut 
tunitiiuMiiMUtinimiitmimiiM 
t 

I — 1 



Trmi r«ut in» 
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CP/H TLCS-47 aSSEHBLER VS.a 



LOC OBJ 


LINE 






SOURCE STflTEKENT 




1394 


f 








OaFl 3989 


1399 


trail 


tMt 


vlfrb,3 1 


d8F3 6903 


1396 






h 
o 


triiiOO 1 




1397 


1 










1396 


1 


rMiMt 


d*t* 






1399 


1 








0BF3 3910 


1400 








MRlfVttHB 1 t 




1401 


t 








e8F7 3C0a 


1402 






Id 






1403 










eaFA 3F0a 


1404 






St 






140S 


1 








0aFc 41 


1406 






Id 




eSFV SFQA 


1407 






*t 






1408 


1 










1409 


t 




inrtr. 






1410 


1 








0BFF C3 


1411 






Id 




ROH PROE N0.3& 










0908 E2 


1412 






Id 


/ 

l,fh'2 1 




1413 


1 








0901 41 


1414 






id 


4*<1 1 




1419 


t 










1416 


1 




irp 






1417 


1 








0902 &A 


1418 


traieit rwt 






1419 


t 










1420 


t 










1421 


1 


eu—i 


ind rac«i 


v«d 




1422 


1 








0903 3836 


1423 


tmiOOi vvt 


«op06,3 t 


0903 C3 


1424 






Id 


h,£h*3 


0906 EO 


142S 






Id 


I«Ch«0 1 




1426 


1 








0907 40 


1427 






Id 


*,Ch»0 1 




1426 


1 










1429 


1 










1430 


t 








0906 aa 


1431 






t 


' trMiei 1 




1432 


1 










1433 


IIIIIIIIMIIttltlllllltttlllMlltllllMII 




1434 


tllllllltltllttif IIMIIIMtlltlltlllllltl 




1433 


1 










1436 


















t 




1437 


1 




Rdunywl rout in* | 
















1436 


!• 






, ^ 




1439 


t 










1440 


1 










1441 


1 


parltyt count! 


nr elvAT 




1442 


1 








0909 40 


1443 


n 




Id 


a«<h*0 


090A 3F0B 


14^ 






■t 


«, parity 


OSOC 3F0A 


1449 






•t 





■nd 7 



t to transnit med* 



I to Tdo 



tlM 



I to 



I counter cl««r 
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CP/W "0X3-47 ASSEMBLER ^ 2 



23 



vac OBJ 



ci 

0910 40 



0911 afl 



0912 
0914 0£ 
0913 A3 

0916 2S7A 

0918 0C 

0919 ft6 



091fl 3C0e 
091C 07 
0911) 3F08 



091F SFXR 



0981 41 
tlM 



0922 2R 



0923 3C07 
0923 3F0a 



0927 9F 



LJNC 

1446 
1447 
1448 
1449 
14Se 
1491 
14S2 



SOURCE STftTEMENT 



I rmut intr* 
I 

Id 
Id 

I 

Id 



l,£h>4 
*«&i*0 



liiiif mmiun iniiMiiMMiMniMtM 
itiiiiiiiinninnnif iiitttinitiitiiii 



Tdo 



routlrw 



tMtp 
b 



vlfc,Ch»3 

Tf 



1433 t 
1494 I 
14SS t 
1438 
1457 
1458 
14S9 
1460 I 
1481 I 

1462 t 

1463 I 

1464 I 

1465 t 

1466 I count wr 

1467 I 

1468 tdot 
1469 
1470 
1471 I 
1472 
1473 
1474 
1473 I 

1476 I d«tl 

1477 I 
1478 
1479 
1460 
1461 I 

1482 I counter lTtcr«*s» 

1463 I 

1464 t{So002> add vlfc,£h»l 
1463 I 

1466 I n«Kt Intr. 
1487 I 

1468^ Id *,«h*l 

1469 I - 

1490 \ 

1491 I ! ■ Ha i * p 

1492 I 

1^93 rmt 
1494 I 

1493 I countwr vqual 3 

1496 I 

1497 tdoC00i Id A,vlfth 

1498 »t 



t to RCA 

t Twxt intr* 1/2 bl 
tin* 



tntp 



Id 



vlfc,Ch*7 
zf 

tdo0ei 



AtVlftb 

A, vlftb 



rmnt data aat 



t parity *vt 



data Mt 



no ehanga addrass 

Tunct Intr. 1 bit 



a.vlftb 



1499 I 
1500 



tde002 



I transait dat4 
I to n-MrQ 
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cp/n Tu:8-47 osscMBLeR 



it 



LOC OBJ LINE SOURCE STATEMENT 

ISQl t 

1592 I eeuntai* vquAl 7 
1903 I 

QS2d 3C0C 1504 tdoOeil Id A,p*nltt 

0S2A 3F0a 1503 •t *,virtb I parity d«t« In 

i5e& I 

1507 t nmnt intr* 

1508 I 

09ac C3 1509 Id h,Ch*3 

es20 E4 isie Id ttCn*4 t to Tp 

iSli t 

092E 41 I9ia Id «,ChM | rmut intr, 1 bit 

1513 I 

1514 I rm n arp 

1515 t 

09aF aA 1516 rwt 

1517 I 

1918 iiiitftitiiiitniintitttiitiitttititttit 

1519 I f 1 1 II t M M 1 1 1 1 1 11 M 1 1 1 1 1 1 1 1 It 1 1 1 1 1 IJ 1 1 1 1 

1520 t 

1521 I -t 

1522 I Tp reutiM t 

1323 I — . ^1 

1524 I 

1529 t 

0930 3C0D 1526 tpt Id a, Icieot 

0932 3E24 1927 CMpr «,spucp 

0934 BB 1528 P tp0000 

1329 I 

1330 I lei counter •quals *spuep> 

1331 I 

0935 3908 1532 mmt vlftP,0 t rmnt data 

1533 t 

1334 1 to Tlcl rotttin» 
1539 I 

0937 C3 1536 tpOOOtt Id h,Ch*3 

0938 E6 1537 Id l,<h'6 I to Tie! 

1538 I 

0939 40 1539 Id a,Ch*0 I rmnt intr. 1/2 b 



1540 t ti 

1541 I rm w arp 

1542 I 

093A 2A 1343 r«t 

1544 I 

1543 t 



1543 t 

1946 I lei eountvr net vaual *spucp« 
1347 I 

093B 3948 1948 tpOOOOi clr vlftp,© t 

1349 I 

093D B7 1350 b tpTOOl I to r«tum 

1551 
1552 
1553 
1554 , 
1553 I- 



b tpTOOl I 

I 

ifitnitintuiniitniuitiiiiitiiitttM 

ItlllMltttlMMMItniltlltlltf ItttltlM 

I 
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CP/n TU:S-47 ASSEMBLER VS. 8 



LOC OBJ 



093E 3930 



LINE 

1S96 t 
1357 I- 

issa t 

1559 I 

iS&e tlcit clr 
IS&t t 
IS&S t 

15&3 I rwxt intr. 
1354 I 



SOURCE STATEMENT 
Tlci routln* 



spuvsh, 1 



t 

-I 

t to rscaivfli »od« 



ROM PAGE NO. 37 

0940 C3 

0941 EB 

094a 40 



0943 aA 



0944 3910 

0946 3SF9 
09^ AB 



0949 3BF6 
094B 94 

094C 3948 

094E 3951 



0950 C3 

0951 £A 



0952 40 



1565 
1566 
1567 I 
1568 

1569 t 

1570 I 

1571 I 

1572 t 
1573 

1574 t 

1575 I 

1576 It 

1577 II 



Id 
Id 



Id 



h,cn*3 
a,cn*0 



I to Rtaek 
I wmKt intr. 1/2 bi 
tlmv 



1576 I 

1579 I— 

1580 I 

1581 I— 

1582 • 

1583 t 

1584 rti 

1585 I 
1586 
1587 
1588 « 
1569 % ' 
1590 I 
1591 
1592 



IIIIMIIttllflTlttlttllllllMlltltttttl 
IMItlllf IIYUf ItlUtlllltlltltttlttI M 



Rt«ck reutiM 



ETkl 



tntp 
b 



spuvsh, I 

vlf rb, 3 
rtackO 



ack* fron ECU 



1593 t 
1594 
1595 I 



1596 
1597 % 



tMtp 

b 

clr 
clr 



1598 I 

1599 I nvirt Irrtr. 

1600 I 

1601 rt&ck2i Id 
16^ Id 

1603 I 

1604 Id 

1605 I 

1606 I 

1607 I 



»ipe6,3 
rtaekl 

vlftb,0 

SpUVlUt, 1 



h, St* 3 
«,Ch*0 



t to transnit caoda 



I 'rvAck* from ECU 



t lei count vr 

•qual * spucp* 

t tranwoit data 
vqual *0* 

I elvar * pr«v ious 
cotonand raouiras 



t to Tst 

I naxt intr. 1/2 bi 

tiDUt 
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CP/N TU:S-47 RSGEMBLSR Va.2 



LOC OBJ 




SOURCE 


STATEMENT 




1888 


t 






0993 an 


1809 




rwt 






1810 


1 






0334 3988 


1811 


rtackl 1 


%mX 


vlftb.O 




i6ia 


1 






0956 3914 


1813 




9mt 


•puvd«« 1 




1814 


1 








1813 




■it bttffwr rw^imen 




1818 


t 






8938 3C2& 


1817 




Id 


AVMTltbh 


093A 30 


1818 








09SB 3COD 


1819 




Id 


«, Icieot 




1820 


t 






0930 3801 


leai 




«dd 


a,Ch* 1 




18£2 


1 






09SF OS 


1823 




role 




0960 3e3C 


1824 




and 




0982 31 


1623 




KCh 


««1 




1628 


t 






0983 OC 


1627 




Id 


«,Ohl 


0964 3Fe6 


1628 




St 


a,vmi 


0986 18 


1629 




Ine 


1 


0987 OC 


1630 




Id 


A,8hl 


0988 3F07 


1631 




•t 


a, virth 




1632 


1 






098A 98 


1633 




b 


rt«ek2 




1834 


t 








1633 


1 »ir»«elt» from 


ECU 




1638 


% 






09&B 3C16 


1637 


ptaekOi 


Id 


a, vlfve 


098D 08 


1638 






a 


098C 3F18 


1639 




vt 


a«vlf«e 




1648 


1 






0970 D9 


1641 




cmpr 


a«<h*9 


0971 B9 


1842 




b 


rtack3 




1843 


1 






0978 3948 


1844 




clr 


vlftb,0 




1649 


1 






0974 3934 


1848 




elr 





bit cXaar 
0978 3924 

n 

0978 90 

0979 3908 

097B 3914 
mr bit « 

097P 2FF0 

097F 6930 



1647 I 
1648 

1649 I 
1630 



Mt SpUVdMt S 



b rtaekfi 

1691 I 

1692 t srr o r not sQual 3*th tin 

1693 t 

1834 rtack3> «vt vlftb«0 
«*t apttvdw, 1 



1699 I 
1656 



1837 t 
1896 
1639 I 
1880 
1881 I 



add 

b 



rtack2 



I tranamlt data 

•qui I "1* 
t 1200 bit tinwr* on 



I kmy data in 



I vlf mrr-or- count wi- 
ineroasa 

I arr^v* not aaual 

3*th tinaa 
I tranamit data *0* 

I <1200 bit tinar) 
t lOaac tiesar bit o 
I to 



I nvMt data M' 

I aat « 1200 bit tisi 
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CP/N TUCS-*7 ASSEMBLER V8. S 

PAGE 27 



LOC OBJ 


LINE 




SOURCE 


STflTEMENT 


ROM PASE NO. 38 * 








0981 69S0 


166a 




b 


r-t«ck2 1 




1663 


1 








1664 


1 








1669 


It II t III tiiii lilt nut III iMi mill II It II 




1666 


iiittiitiiiiiiiiitttiniittitiiiiiiiiiiii 




1667 


1 








1668 










1 








1669 


1 




i^oulti^v 1 




1670 










1 








1671 


t 








167S 


t 






0983 3930 


1673 










1674 


1 






0985 C3 


1673 




Id 


hf sn' 3 


0986 EC 


1676 




Id 


l«Ch*e t 




1677 


1 






0987 ^ 


1678 




Id 


a, £h* S 1 




1679 


1 








1680 


1 








1681 


1 r» t 








1683 


1 






0988 SA 


1683 




rmt 






1684 


1 








1683 


1 








1686 


1 




. ■! 




1687 


t 


Rmt 


routinv 1 




1688 


t 




, ■ y 




1669 


t 








1690 








0969 39B9 


1691 


r»tt 




vlfrb,3 1 


0988 Mf 


1695 




b 


rstoeo 1 


ind 












1693 


1 






098C 3SF6 


1694 




tMtp 


iCipO&«3 1 


e96C A£ 


1693 




b 


rvtOOl t 




1696 


1 






e98F 3caD 


1697 




Id 


IctCflrt 


0991 OB 


1698 




tne 


A 


0992 3P0D 


1699 




wt 


Afleicot 1 














1700 


1 






0994 3910 


1701 




••^ 


mpuvsh, 1 t 




1702 


1 






0996 3314 


. 17«3 




Mt 


spuvda, 1 1 




1704 


1 






0998 42 


1705 




Id 




0999 3FF6 


1706 




«t 


t livr^in 


099B 4C 


1707 




Id 




099C 3FF3 


1708 




mt 


a, tlvnm 


099E 4F 


1709 




Id 




099F 3FF4 


1710 




«t 


a, tlKT-ln 




1711 


1 






09A1 48 


1712 




Id 


a«fii«8 


09P2 3AeC 


1713 




out 


a, teple 




1714 


1 







to 



irp 



rveaiva nod* 



to Rst 



tlw 



•top bit eann*t f 



out 



I Icl couTTtvr dBcr* 
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CP/H TLCS-47 A66EHBLER ve« 8 



LOC OBJ 

09A4 394e 

d9A6 3979 
bXa 

eSOa 66DF 

eSAA 3991 

09AC eaeo 



OSAE 39E4 
09Be B6 



0991 3934 
e9B3 3991 



LINE 



.0989 A4 
99B& 3940 



09Bd 46 
09B9 3FF6 
09BB 47 
09BC 3FP9 
99BE 47 
e9BF 3FF4 



rvtseei eir 



1719 r»te02t elr 

1716 t 

1717 elr 

1718 t 

1719 b 
17S8 t 
1721 

1722 t 

1723 b 

1724 I 

1729 I 

1726 r«t0aii tMtp 

1727 b 

1728 I 
1729 

1730 . 

1731 s*t 

1732 I 

1733 elr 

1734 t 

1739 b 

1736 t 

1737 r«tee4fl elr 



SOURCE STftTEHENT 
mpuvmh,0 



1736 I 

1739 I 10 

1740 t 
1741 
1742 
1743 
1744 
1749 
1746 
1747 I 



ROM PAGE N0.39 • 



09C1 40 
e9C2 3A6C 

09C4 49 
09C9 3A8C 

09C7 3994 



09C9 66DF 



1746 

1749 

1790 I 

1791 

1792 

1793 t 

1794 

1799 I 
1796 

1797 I 

1796 t 

1799 t 

1760 I 

1761 t 
1763 I 

1763 I 

1764 I 
1769 I 
1766 t 



Id 

Id 
•t 
Id 
•t 



Id 

out 

Id 
out 

elr 



•puv«lt3 

r01111 
•puvua, 1 
restnO 

spuvdm, 2 
p«t004 

sutd bit* e 

bpuvdWf 3 

BpUVtUii 1 

rmt002 

spuvmh, 0 

stwrt 

A,Ch*6 

t lar^n 
«,<h*7 

tiBTWt 

A, Ch*7 
«t tiarln 



*• Ch*0 
a, lieple 

A,Cn«9 
A, Kople 

•puvdm* 1 



rOllll 



I eMtemal intr.ena 



I baaing ■ ! i ' or 

I • 10 mmc bit* on 7 



I prwiouft command 
bit cl««r 

I 



t start 

f 1200 bit timvr bi 

clvar 
t rmtum 



Miitiitt iniiiittiiiiiniiiiitntttiiit 
Mint MiiMintiiMMtnitniiitf iitiM 



routine 
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CP/M TUCS-47 RSSEMBLSR V2.2 



LOC OBJ 



LINE 



PAGE 29 
SOURCE STRTEWEMT 



ROM PftQE NO. 



0peo m 
opea 9B 

0003 Dl 

0004 0£ 
0O0S 

eno6 02 

0P07 0£ 

0008 PD 

0009 03 
0fi0P 0E 
0P0B B7 



0O0C ^ 
0A0D 3F1B 
0O0F 47 
BPIO 3F1P 

0Pie 4C 

0P13 3F19 



0P1S 29C4 
0017 2aC4 

0O19 &6DF 



0O1B 4F 
ePlC 3F1B 
0PIE 3F1A 
0OS0 40 
0O21 3F19 

e023 93 



0O24 4F 
0P23 3F1B 



1767 

1760 

1769 

1770 

1771 

1772 

1773 

1774 

1773 

1776 

1777 

1778 

1779 

1780 

1781 

1782 

1783 

1784 

1783 

1786 

1787 

1788 

1789 

1790 

1791 

1792 

1793 

1794 

1793 

1796 

1797 

1798 

1799 

1800 

1801 

1802 

1803 

1804 

1803 

1806 

1807 

1808 

1809 

1810 

1811 

1812 

1813 

1814 

1813 

1816 

1817 

1618 



cnpp 

tMtp 

b 

cnpr 

tMtp 

b 

CtBpT* 
tMtp 

b 



tMtp 

b 

t 
t 

I II bit tlaivr 
t 

Id 
*t 
Id 
vt 
Id 
•t 

I 

I rtmnt M«rp 
I 

r%««rp4> xch 
Id 



I 
I 

I 1/2 bit tl0 
I 



h*»00 



«,£h*0 
zf 

r%««rp0 

a,Ch»l 
zf 

r^MArpl 

A, eh* 2 

zf 

rK*«rp2. 

«,C>t*3 

zf 




hit war pel 
hlfMrpcI 

r01111 



Id 




«t 


*f t imrho 


St 


t inwiBO 


Id 


a,Ch*a 


«t 


a, tinrlo 


b 


r««Airp4 


tiovr 




Id 


*,«h»f 


•t 


A, t iiarhe 



I TWKt intr. 1/2 bit 
tira» 



I rwKt intr. I'bit 
tin* 



t rmnt intr- 6 bit 
tinm 



f rmnt intr. 9 bit 
tim* 
tiei* 



I r»tum 
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CP/M TLXS*47 OSGEMBLXR VS. 2 

PAOe 39 



LOC OBJ 


LXNC 






STATEMENT 


9QS7 3FtA 


1819 




•t 


a^tlMO 




1829 




Id 


•,Ch*4 


3F19 


1821 




•t 


Aftlarlo 




1822 


1 






Mae 93 


1823 




b 


rMArp4 




1824 


1 








1823 


1 








1626 


t 6 bit 


tiMT 






1827 


1 






4F 


1628 




Id 




QA8E 3F1B 


1829 




•t 


tiarsio 


0039 4B 


1839 




Id 


««Ch'b 


9A31 3Fia 


1831 




•t 


tlsrao 


9A33 4a 


1832 




Id- 


«,Cb>8 


9034 3^19 


1833 




*t 


«,ti*r-lo 




1834 


1 






9036 93 


1833 




b 


r*»«np4 




1836 


1 








1837 


1 9 bit 


tlMT 






1838 


t 






9037 4P 


1839 


ff*««ftrp3i 


Id 




9038 3Ft8 


1849 




■t 


A, tlvrho 


9030 49 ' 


1841 




Id 


*,Ch«9 


9038 3FiO 


1842 




St 


a«tl«rM 


903D 44 


1843 




Id 


a,Ch*4 


903e 3P19 


1844 




•t 


*,tiBrle 




1843 


1 







ROM POOE NO. 41 



9049 MIS 1846 b rM«ro4 

1847 I 

1848 vnd 



088EH8LY COMPLSTC, 



9 PROSfUM ERIIORCS) 
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CP/n JUCS~A7 ASSEMBLER VE. S 

PAGE 31 



SYMBOL TABLE 





corwAO 


eoi3 




CDIWAH 


0015 




connAL 


0014 


* 


DARTOH 


. 0081 




DATROL 




• 


DATAIH 


0083 




DATAIL 


0082 


• 


0ATA2H 


0083 


« 


DATf:t2L 




* 


DATA3H 


0087 


• 


DATA3L 


0086 


* 


DATA4H 


0089 


* 


DAT04L 


eosa 


• 


OATACT 


0200 




DCH 


O0FE 




DCL 


00FC 






TOFD 




DI3PA 


0032 




DX8PH 


0031 




OlSPtU 


0034 




OtSPU 


9939 


♦ 


DI8PLW 


0033 




FR«« 


0053 




INCOTH 


008C 




iNcon. 


08aA 




INCOTn 


006B 


* 


lOVFl 


0602 


♦ 


KEST 


002S 




KESTOH 


0843 




KE5T0L 


0042 


* 


KESTIH 


004S 


« 


KESTIL 


0044 


• 


KE5T2H 


0OA7 


* 


KE5T2L. 


0046 


• 


KE8T3H 


0049 




KEST3t- 


0048 


• 


KESTAH 




* 


KEST41. 


004A 


• 


KESTSH 


004D 


• 


KEST51. 


004C 


« 


KESTBH 


99ZI 


* 


KESTBL 


9020 


« 


KEYNO 


0029 


« 


KEYNN 


002A 


• 


KEVOO 


99SB 


• 


KEYON 


002C 


• 


KEYS 


0100 


• 


KEYSB 


9aS9 


• 


KEYSC 




* 


KEYT 


0300 




KEYTB 


00CB 




LCICOT 


000D 






9037 


« 


LSATLS 


0038 


» 


LDATWl 


0039 


«. 


LDAT?<2 


0036 


• 


LDISP 


0300 


* 


LECOTH 


008F 


• 


LECOTL 


008D 


• 


LECOTW 


00aE 


• 


UIOVF2 


0D0e 


• 


LMAIN 


03E0 


* 


LREnO 


0E00 




LTABLE 


9SaS9 


« 


LVLFEX 


0cro 


* 


0VER2A 


0072 


* 


DVER2H 


0071 




DVER2L 


0070 




OVERfli 


eoi2 


• 


OVERHl 


0011 




OVERLl 


0010 




PARITT 


000C 




PARITY 


000fi 




R0 


06B2 




R00000 


0&C2 




R00001 


06C1 






06C9 


* 


R01100 


06CE 




R01110 


0&EA 




ROllll 


0&DF 




RCA 


0719 




RCA000 


0734 




RCA001 


073A 




RCA002 


0732 




RCA0e3 


0733 




RCF 


073E 




RCF000 


• 074F 




RCF001 


0794 




RCP88S 


074D 




RCF005 


0776 




RCF006 


074£ 




RCF100 


077C 




RCF119 


07B3 




RCTlll 


07CF 




RCF1S0 


0796 




RCF 121 


07f€ 




RCF122 


07 A9 




RCP 


0704 




RCP000 


07E9 




RCP003 


07E3 


• 


RCPCttA 






RCP100 


0761 


• 


RCSTAl 


083B 




RCSTAB 


0838 




RCSTN 


07FO 






0820 






0617 




HUlj \ W5 


0805 




RCSTN3 


08X3 




RCSTN6 


0803 




RCSTN7 


0831 




RDAMY 


0909 




RDA6T 


0885 




RDA6T1 


08A8 




RZ>A8T3 


08A4 




RDAST4 


08AE 




RDRST3 


086B 




ROAST6 


088C 




RDD 


0841 




RDD000 


0898 




RODdei 


0868 




RBD00e 


0857 




ROP 


0871 




RDP000 


087C 




RDP091 


0876 




READC 


0028 




READN 


0027 




REI>tD0 


0060 


* 


REMDt 


0081 


• 


REKD2 


0062 




REMDS 


0063 


* 


REMD4 


0064 




RE»DS 


0083 


• 


REn06 


0068 


« 


REn07 


0067 




REm3A 


006A 


♦ 


REMDH 


0069 


♦ 


REM^ 


^68 




mcE 


0050 




RMl 


06FC 






070r 




Rnl001 


0709 




f^I002 


0706 




Rni003 


0715 




RMH 


006B 


« 


RNL 


99SD 


* 


RNM 


006C 






0989 




RSTedO 


09 AA 




RSt001 


09AE 




RST002 


09A4 




RST004 


09B& 




RSTD 


0834 




RTACK 


0944 




RTACK0 


096B 




RTACKl 


0954 




RTACK2 


0950 




RTACK3 


0979 




RUARP0 


0A1B 




RUARPl 


0A24 




RUARP2 


0A2D 




RUARP3 


0A37 




RWARP4 


0A19 




IMRPCH 


00CA 




RWRPO. 


00ca 


• 


RURPCM 


00C9 




5ERVRC 


000F ' 






0024 




SPUFF 


0017 




SPISH 


0003 




SPUSK 


0023 




6PUSL 


00fiS 




SPUTT 


0018 




SPtfVDn 


0004 




SPUVSH 


0000 




SPUVSL 


0005 




spuvun 


0001 




SPU 


00FF 




SPWB 


00C7 




T0 


08C2 




TdQ990 


0ai>4 




TDl 


0aEB 




TI»CK 


087F 




TDO 


0912 




Tposee 


0923 




TDO001 


0928 




TDO002 


091 F 




TIHR2H 


00FA 


♦ 


TIMREL 


0eF8 




TIMRSn 


00F9 




TIWRJ"W 


00F6 




TIWRHO 


001& 




TIWRLN 


00P4 




TIMRLO 


0019 




TimRMN 


00F3 




TIKRWO 


001A 




TUCI 


093E 




TP 


0930 




TP0000 


093B 




TP0001 


0937 




TRA 


07EE 




TRA090 


07F7 




TRA001 


07F5 




TRrtI 


06F1 




TRMZeO 


0903 




TRMIOl 


0902 




TST 


0983 




VL0040 


0GA3 




VLTO50 


0698 




VLO060 


0689 




VLF001 


0635 




VLF002 


0647 




VLFeOS 


0654 




VLF004 


066E 




VLF00S 


0640 




VLF010 


0623 
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SYMBOL TPBLE 

VLTOll 0&2fi VLFIM OGIC VLFEeO VLF300 OGAD 

VLFC Oeoa VLFCC Mt6 VLPRB 9009 VLPTS 0808 

VLFTM 0007 VLTTL 0006 ♦ VLFXfl 00S2 ♦ VLF3CH 08S1 

• VLFXL 0090 UARPCL 00C4 • UARPCM 00C3 URZTEH 

URZTEN 0029 



DEFINED 
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CP/K TUCS-47 ASSEMBLER V2. 2 



PftGC 



LOC OBJ 



LINE 
1 

a 

3 
4 
5 
6 
7 
8 
9 



SOURCE 8TATHRENT 



7. 1983* 



<TMP47^P> 
vlf communication routine 



•nolist 



•Xi»t 



303 % 

304 I 

305 I 



RDM PAGE NO. 46 







306 






org 


h> eO0 






307 


1 












308 


t 


dlMbl* ? 








309 


1 










39F5 


310 


vlf»xt 


tMtp 


spuvsl«3 




GC4e 


311 






b 


Vlf M00 






312 


1 












313 


1 


pumh 1 


••Bistvr 








314 


t 








0CO4 


3F3S 


313 






St 




ece& 




316 






xch 


hi, vlfxl 






317 


t 












318 


1 




•Mtvmal count »r 






319 


t 










40 


320 






Id 


*,Ch*0 


8C09 


3Aac 


321 






out 


a, »oplc 




3B04 


322 






s*t 


»op04,0 


ec0O 


3B44 


:s3 






clr 


»op04,0 






324 


1 












335 


f 


tltwr 


start 






3CF6 


326 
337 


t 




Id 


a, tltarhn 


OCll 


3F8C 


328 






St 


a, incoth 


eci3 


3CF5 


329 






Id 


a, t iuiPBin 


ecis 


3FaB 


330 






St 


a, incotn 


w:i7 


3CF4 


331 






Id 


a« ticnrln 


0C19 


3FaA 


332 






st 


a, incoti 






333 


1 








eciB 


4F 


334 






Id 


a,«h»r 


0C1C 


3FF6 


333 






St- 


a, tlnnrhn 


QCIE 


3FF3 


336 






St 


a, tiw^ftn 



t I* St intr. dlsa&l 



I push rsQlstsr 



I swnt tlmar start 
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CP/M TLCS-47 ASSEMBLER VZ. 2 



LOC 


OBjr 


LINE 




SOURCE STATEMENT 










Id 




OC21 


3FF4 


333 




mt 


«, t iivln 


0C23 


44 


339 




Id 


«,Ch*4 




3A6C 


340 




out 










1 












1 




• ? 






343 


1 










.»4% 




tMtp 


spuvum* 3 






^43 




b 


vxfxei 






346 


1 












1 


■od» Chang* 1 








34Q 


f 






^^^^ 








Mi 


spuvsh, 0 








1 










391 


t 


tnanMit 7 








338 


t 






0C2C 


39D0 


3S3 






•ptivsh, 1 




6C97 


3S4 




b 


vifNes 






3S5 


t 










3S6 


1 


rmnt rout in* 








397 


f 






0C30 


4d 


3sa 




Id . 




0C31 


3FC4 


359 




•t 




0C33 


41 


36e 




Id 


»«Ch*l 


OC3^ 


3FC3 


361 




•t 


4, M4rpe» 






36a 


1 










363 


1 


TWMt tliivr Bwttino 






364 


1 






0C36 




369 




Id 


a,Sh*f 


OC37 




366 




St 


*t t i«r«to 


BC39 


3F1R 


367 




•t 


•,ti>r»o 


0C3B 




366 




Id 


A,Ch»4 


0C3C 


3FX9 


369 




•t 


4« tlarlo 






37« 


1 










371 


1 


pop rogimtor 








372 


1 






eC3E 


3C52 


373 


vifHoai Id 


*« vlfMa 


RQKI ( 


aOGE NO. 49 








0C40 




374 




MCh 


hl.vlfKl 






379 


1 










376 


1 


rstum 








377 


1 






QC4e 


28 


37© 


vlfKOOi rwtt 








379 


1 










3Ba 


1 










361 


t 


^rjMing •rroi 








362 


1 








08 


363 


vlfHOli noo 






4P 


384 




Id 






3Fia 


389 




•t 


*t BpUtt 






386 


» 










387 


1 


Id 








388 


t 


«t 


A* t in-ftn 



timvr mtart 

i 1/2 bit tin 



t framifiQ error 



I to normal taod« 



I transMlt nod* 



I addrvss h*01O 
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CP/H 71X8-47 ASSEMBLER VZ.S 



LOC OBJ 


LXNE 


SOURCE 


3TATEHEMT 




369 1 


Id 


»,ei»7 




390 t 


at 


A, ti«nin 




391 1 


Id 


«, Ch*c 




392 1 


St 


«, tivrln 




393 1 








394 1 


Id 


*,£h'4 




399 t 


out 


«, %optc 




396 1 






9C47 3CSC 


397 


Id 


A, Incoth 


3F1B 


398 


•t 


s, t lairho 


eC4B 3caB 


399 


Id 


a, Incotn 


eC4D 3P1A 


400 


■t 


Sf tivnao 


QC4F 3CBA 


401 


Id 


a, incotl 


0CS1 3P19 


40& 


St 


a, tlnnrlo 




4e3 1 






aC33 3B36 


404 


Mt 


3k>p06,3 




40S 1 






aCSS SC3E 


406 


b 


vlfx03 




407 t 








ma t 








409 t 


transmit mods 




410 1 






eC97 3S76 


411 vlfK03« elr 


%op06t 3 




418 1 






eC59 3C0& 


413 


Id 


a, vlfti 


eCSB 3FBa 


414 


St 


«,vlftb 




415 1 






0CSO 4F 


416 


Id 




OCSE 3F1B 


417 


St 


a, tl«v^o 


ec&o 3P10 


416 


St 


tiai*iso 




419 


Id 


a,<b«a 


OC&3 3Fi9 


4S0 


St 


a, tiarle 




421 1 






eCfiS 4£ 


4SS 


Id 


a,Ch*2 


OC66 3FC9 


423 


St 


a, Marpca 




424 


Id 


a,Ch*a 


ecfig 3FC4 


423 


St 


a,M«rpcl 




426 % 






0C6B 6C3£ 


427 


b 


vlfx03 



I t-imsr start 11 bi 
tims 



I out *nMirk» 



I transnlt buf-f^r 
elsar 



I tiwrr sst 

I nsxt rout in 
I to rstum 



42B I 
429 t 
430 



P5SEMBUY OSnPLETE, 



0 PROGRPM ERROR <S) 
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CP/H TLCS-47 AE8£MBL£R Ve. E 



SYMBOL 



• 


COMMOO 


0013 


« COIWMH 


00X3 


• 






* OATAIH 


0063 


* 


DOTAa. 




• DAT03H 


0067 


• 


DAT04L 




• OflTOCT 


0S00 


• 


DCM 




• DISPA 


0032 


« 


OISPL 


0030 


« DISPLU 


0033 




IMCOTL 


008A 


INCOTM 


008B 


• 


KE3TOL 


0042 


• KC5T1H 


0045 


• 


KEST2L 


0046 


♦ KE&T3H 


0049 


• 


KEST4L 


004A 


• KE3T3H 


0040 


* 


KESTBU 


0080 


• KEYNO 


0029 


* 


KEYON 


00SC 


♦ KEYS 


0100 




KEYT 


0300 


• KEYTB 


e0CB 


• 


LDOSL2 


003C 


• LSA^l 


0039 




LOflTU2 


0038 


• LCATHl 


0039 


* 


LEorrH 


008F 


♦ LECOTU 


O0fiD 


• 


UIOVPl 


0600 


• LX0VF2 


0000 




LTftBUE 


0000 


• LVLFEX 


0C00 




aVER2L 


0070 


• OVERAl 


0012 


• 


PftRXTT 


000C 


• PARITY 


000B 


« 




0060 


• REKDl 


0061 


* 


REWD4 


0064 


• REMOS 


0065 


• 


REMOO 




• REMOH 


0069 






00&B 


« RNL 


0060 


* 


RWRPCU 


00C8 


* RURPCn 


0OC9 


♦ 


8PUSH 


0003 


« SPUSK 


0023 




SPUS/DM 


0004 


spuvm 


0000 


• 


SPU 


00FF 


* SPWB 


00C7 




TIMR2M 


00r9 


TXMRHN 


00F6 




TXMRLO 


0019 


TXMRMN 


OOFS 


♦ 


Vt-FEC 


0016 


• VI_FEX 


OCOO 


• 


WLFTH 


0007 


VLFTl. 


0006 






0C97 


VLFX03 


0C3E 






00S0 


UARPCL 


00C4 


* 


WRXTEN 


0029 
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PAGE 4 



TABLE 



COWtAL 


0014 




OATAOH 


0081 


OATAIL 


0082 


• 


DArA2H 


0089 


0ATA3L 


0086 




0ATA4H 


0089 


Dot 


OOFE 


• 


OCL 


OOFC 


0I8PH 


0031 


* 


DISPIU 


0O34 


FLAffi4 


0330 




XNCOTH 


O08C 


KEST 


0022 


• 


KESTOH 


0043 


KESTIL 


0O44 


* 


KEsraM 


0047 


KEST3L 


0048 


« 


KEST4H 


0O4B 


KESTS. 


004C 


• 


KESTBH 


0021 


KEYNN 


O02A 


• 


KEYOO 


e02B 


KEY8B 


029O 




KEYSC 


O0OE 


LCICOT 


eooD 


« 


LDASLl 


003B 


U>ASM2 


003A 


* 


LDATLl 


0037 


LDATMS 


0036 


* 


LDISP 


OB00 


LECOTn 


OOSE 


• 


LEDO 


0310 


LMAXN 


O3E0 


* 


LAEHO 


0E00 


0VER2A 


0072 




0V/eR2H 


0071 


OS/ERHl 


0011 


« 


CVEra.1 


0010 


READC 


0028 


* 


REAON 


0027 


REMD2 


0062 




REKD3 


0O63 


REn06 


0O&6 


• 


REMD7 


0087 


rehol 


0O&6 


«- 


RKCC 


0050 


RNH 


0O6C 


<» 


RURPCH 


00CA 


6ERVRC 


O00F 


* 


8PUCP 


0024 


SPUSL 


0002 




SPOTT 


O01B 


SPUVSL 


0009 




SPUVUM 


0001 


TXnR2H 


00PA 




TXMR2L 


00Fe 


TXRRHO 


O01B 




TXMRLN 


O0r4 


TIMRHO 


0O1A 


* 


VLFC 


eom 




O009 




VLFTB 


O0O8 


VLFXOe 


0C42 




VLFX01 


0C43 


VUFTCA^ 


0052 


• 


VLFXM 


0091 


UARPCn 


0OC9 


• 


URITEH 


002& 
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CP/H TUCS-47 ASSEMBUER V2. 2 



use OBJ LINE SOURCE STATEMENT 

1 I 

2 I 7.1983. 

4 I (TnP4740P> 

5 I 

e I rMota* rout In* 

7 I 

a I 

9 I — 



•list 



238 t 



ROn PAGE NO* SB 



OETO 




2S9 




org 


h«s08 






260 


1 










261 


1 










262 


IttI 


r •seap* 






2&3 


1 






eE00 


3F6A 


2&4 




vt 






44 


26S 




Id 


A,sioi0eb 


0Ee3 


13 


2G6 






A« sir 


0E&4 


366F 


267 




•lelr 


11,101111b 


oEoe 


296B 


268 




KCfl . 


Jil, r««ol 






269 


1 










270 


nil 


to stop 


tiBwr2 






271 


1 






eE0a 


40 


272 




Id 


•,«0 




3Aao 


273 




out 


a« %opld 






274 


nil 


cMaek Nl 






273 


1 






9E0D 


3C&B 


276 




Id 


4, mh 


e£0o 


D3 


277 




cmpr 


*,£h«3 




0E 


278 




tntp 






BESC 


279 




b 


intieo 


0E11 


X>2 


280 
261 


1 


cmpr 


4,«2 


e£i2 




282 




tMtp 


zf 


«£13 


A4 


283 




b 


lint200 






264 


1 










289 


III 


Nl-l or 


O 


BE14 


41 


' 286 




Id 




9E19 


3FSB 


287 




St 








288 


1 










289 


11 


svtting 


tim*r2 on 4. Sms 






290 


1 






CE17 


4F 


291 




Id 





155 



0167237 



CP/M TUCS-^7 QBSaWLEn 



LOC 


OBJ 


LINE 




SOURCE 


5T«TEI«NT 




3FF0 


292 




•t 


a*ti«r2h 




4E 


293 




Id 


A«Ch*s 


QEIB 


3FF9 


294 




St 


8« tivrEs 




3FFa 


299 




«t 


4, t larai 






296 


1 






oeiF 




297 




111 


**<8 




3Aao 


298 




out 


s« %opld 




6EE7 


299 

3oe 




b 








301 
382 


1 

1 1 • 
f 1 1 


Nl-2 






3CF8 


303 


f 

intSOOi 


Itf 


4,tiMr21 




3802 


394 






A»Ch*2 




OS 


30S 




role 


« 


0£S9 


84 


306 




tMtp 




0£aA 


BE 


307 
388 




b 


int2l0 






389 


1 

1 1 


•attinn tiMr2 






310 


t 








3B08 


311 


in2000i 


umt 


»O0O6,O 






312 


1 






eE20 


4E 


313 




Id 


«,Ch«s 




3FFft 


3S4 




St 


A, tinrSrt 


0C30 


47 


31S 




Id 


«,Ch*7 


eE3t 


3FF9 






St 


A, tisr2m 


9E33 


4C 






Id 


4,Ot*e 


e£34 


3FF8 


318 




St 


«,tlBr21 






319 


t 




e£36 


48 


320 




Id 


««C8 




3AaD 


321 

399 




out 


a« veold 


0639 


40 


JCC 


1 


Id 






3F6B 






St 




8C3C 


6EE7 


326 


1 


b 


r«te 






327 


1 












1 1 


•tsrt 


dsta rvcoiv 






329 


1 








3CF9 


330 


int2iei 


Id 


s,ttMr2iii 


ROH PAGE N0.S7 












DF 


331 




CMpr 




6E4t 


8E2B 


332 




b 


InSOOO 






333 


t 








43 


334 




Id 






3F6B 


339 
336 




st 








337 


t 
1 


rmm el 


•sr 






338 


t 






QE^ 


C6 


339 




Id 


h,C6 


eE47 


E0 


340 




Id 


i,<o 






341 


1 






eE^a 


11 


342 




MOV 


l.s 






343 


1 







t tlMT eftsek 



I jujKp en carry • l» 



l»t«r^ 
|N1«0 



lNl-3 
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CPm TUCS-^T RSSEMBLER V&.8 

pnsE 3 



LOC 


OBJ 


LINE 




STOTEWEHT 






344 


iyytai 1 1 


■t 


a«Ot)l 




la 


34S 




Ine 


I 




3696 


346 






1,C6 




oc 


347 




tMtP 






99 


34a 






intaia 




89 


349 




b 


intail 






350 


1 










391 


1 


mvttino tlMrS 






352 


f 








3FFB 


333 


intSiai 


St 


•ttinrSl 






354 




Id 




9E53 


3FF9 


355 




mt 


titnraa 


eess 


3FFtt 


356 




Bt 


A, tim-ah 






- 357 


t 






0E97 


48 


356 




Id 




0£sa 


3oaD 


359 




out 








360 


t 








&££7 


361 






rvtS 






36a 


t 










363 


III 










364 


f 




Nl^ 




3C6C 


365 


intl00t 


Id 


A« ma 


OESE 


31 


366 




KCfl 


*,X 1 






367 


f 








CS 


366 




Id 


h,<6 






369 


f 








3CFa 


370 




Id 


a,tiKrai 






371 


1 






gE62 


3609 


37a 




add 


••«9 






373 


1 






QE&4 


6EB7 


374 




b 


lntl30 \ 






375 


1 






0E66 


3C6D 


376 


intll0i 


Id 




0££a 


D0 


377 




caipr 


«tC0 1 


0E69 


ec 


376 




tMtp 


zf 


OEEA 


sa 


379 




b 


Irttiai 






360 


1 






0E6B 


Dl 


361 




ecBDr 


a«ei 1 




QE 


362 




tMtp 


zf 




BE 


363 




b 


intiaa 






364 


1 






OEfiE 


DS 


3BS 




«tca 1 


eE6F 


0E 


366 




tMtp 


zf 


eE7e 


&Ea3 


367 




b 


intias 






368 


1 










369 


1 


M3-3 I 


j-ia 


©era 




390 




Id 


«,9hl 


0E73 


3aai 


391 




or 


a, CI 


OE75 




398 




St 




0E76 


GEBT 


393 




b 


intl30 






394 


1 






©E7a 


0C 


395 


intiaii 


Id 


a«Shl 


0E79 


3B£a 


396 




or 




OETB 


0F 


397 




St 




eerc 


6£d7 


39a 




b 


lntl3a 



fi< — ma 



l«(000 N3 
tN3--0 ? 



tN3«l 7 



|N3«e 7 
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LCT OBJ 


LINE 




SOURCE STOTEHENT 




399 


t 








AAA 




Id 


a«Ohl 




401 




or 


*,C4 


nun p^«D& nu* 9C 


• 










48E 




■t 


«,6hl 




403 




b 


lntl30 


0CB3 0C 


404 

483 


1 

intl23t 


Itf 


«,Ohl 


vbo* Jocc 


406 






4« 62 




407 




St 


«t6hl 


VEuJ SCov 


408 
409 


• 

intl30t 


Id 


nth 


I9C89 3B01 


410 




Add 




9EBB SFfiO 


411 










412 


1 




0C6D D4 


413 




^^^^ 


A^ C& 


0E8E 9B 


414 






int 140 




413 


1 






OE6F A9 


416 




Id 


A.C0 


OE9d 3F6D 


417 




St 


4tml 




416 


• 






3CoC 


419 




Id 






420 




•dd 




eS96 


4^1 




■t 






422 


t 








4£3 




CMor 




8E99 e£ 


434 




tMtp 




«e9A A6 


423 




b 


IntlSO 




426 


1 








427 


t 


Mtttng 


tiMr2- 




426 


1 






eE9B 4r 


429 


in«140i 


Id 


«,6h*f 


0G9C 3FF« 


430 




«t 


«, t lor2h 


0e9C 3FF9 


431 




«t 




OEM 40 


432 




Id 


A, 60 


OEAl 3FFB 


433 




•« 


*,tior21 




434 


t 






QCA3 4a 


433 




Id 




0EA4 3AaO 


436 




out 


«««opid 


OEM 6EE7 


437 




b 


r«t2 




436 


t 








439 


lit 


d«t« chock ft com 




440 


II 


cHoek Gt 


>d» cc 




441 


1 






0£Aa EO 


442 


IntlSOi 


Id 


1,60 


e£A9 ec 


443 
444 




Id 


a«Ohl 


OEOA 01 


449 


1 


enpr* 


••61 


OEAB 6E£e 


446 




b 


tntlGO 




447 


1 








446 




Id 


1,0 




449 


1 






OERE OC 


490 




Id 


*,9hl 



Ijuap on N3(4 

t M3< O 

14 <— N2*l 
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POGE S 



LOC 


OBJ 


LINE 




^RCE 


STATEMENT 








A31 


1 










DO 


ASS 




cvpr 


a«Ch«d 




OCBO 




AS3 




b 


intlGO 


iracalvad data Mas ar^ 






ASA 


1 












ASS 


1 


cM»ck 


data i«as coaplata 


not 






AS6 


1 








QEB2 


AP 


AST 




Id 










Asa 


t 




- 




e£B3 


E7 


A59 




Id 


l»C7 








AGO 


t 








e£B^ 


IF 


A61 




near 










A62 


1 








eCB9 


E5 


A63 




Id 


If «5 








AGA 










0EB6 


16 


ASS 






a«9hl 




QEB7 


GEEB 


A66 




b 


IntlGe 


Idata Mas not complata 






A67 


t 












AGS 


1 


data c 


:onvar~t 








AGS 


1 








OEB9 


ec 


A70 




Id 


a,9hl 








A71 


1 








0£BO 


D0 


ATE 




cnpi* 


a,C0 






CE 


A73 




tMlt p 






0EBC 


6£CS 


A7A 




b 


intlTl 1 








ATS 


1 








0EBE 


4C 


A76 




Id 


a,£h*e 




eCBF 


SFTO 


ATT 




St 


a« dcM 


idata count an aatting 


ROM PA8E N0*99 • 










OECl 


as 


AT8 




b 


intlT2 








AT9 


1 










AD 


Aaa 


IntlTli 


Id 


a,«h*d 






3FFD 


AGl 




«t 


«,dcfl 


Idata countarsatting 






Aa2 


t 








OECS 


19 


A63 


intlT2t 


dac 


1 »1< i 


CA 


0EC6 


ec 


ASA 
AGS 


t 


Id 


a,(lhl 








AGG 


1 








eecT 


3FFC 


A8T 




wt 


a, del 


idata count an matting 






AGS 


1 








0EC9 


AF 


Aa9 




Id 


a,<h*f 






3FFE 


Ase 




St 


a, deti 


1 data countar aatting 






A91 


1 












A9a 


II 








0£CC 


33 


A93 




Idl 


a^ ddc 




OECD 


31 


A9A 




xch 


Atl 








A9S 


1 








0ECE 


3S 


A9G 




Idh 


a,(Mc^ 




0ECF 


30 


A9T 






a,h 








A9a 


1 








OEDO 




A99 

sea 




call 


twyab 




0£D2 


393e 


501 


1 


mat 


■puvsh« 3 


t ratnota flag on 






S0S 


1 
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PQ6E 6 



U3C 


OBJ 


LXN£ 




SOURCE 


6TOTEKENT 






903 


1 


Mtting tlMr2 










Itf 


4,ei*f 


111 |iM 




lUM 

983 




■t 


«,n» fa 


OE07 




396 




Id 


«,Ch'3 


0ED6 




907 




mt 


h» f 9 






390 




Id 


•,<h*9 


OEDB 




309 




•t 


A,h* fa 






319 


1 






OCOO 




311 




Itf 




OEDC 




912 




out 


a,i(opld t 






313 


1 










914 


M 


Hi — 9 








*. 813 


1 






OCEO 




316 


lntl60i 


Id 




QEEl 




317 




s* 




0EE3 


3FfiC 


319 




•t 






3F6P 


319 
389 




St 








s^^ 

322 


1 

Ml 


rwturf 


t routlpw 


0EE7 


2968 


323 


1 

r«t2t 




hi, r»wol 


0EE9 


47 


924 




Id 


m, coil lb 


OEEA 




329 




dlelr 


11, lOllllb 


OEEC 


13 


926 




HCh 


«,9ir 


0ESD 


3C6A 


927 




Id 








929 


II 








3B4« 


929 




clr 


«op06,B 






939 


1 






OCPl 


eB 


931 




r«tl 








332 


II 










333 


1 










934 
333 


1 
1 







336 wnd 
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PAGE 7 



SYMBOL TABLE 



* 


comntAD 


0013 


» 


COMMFC 


0013 


• 


COMMSR 


0014 


• 


DATACT 


0200 




OCH 


eeFE 




DCL 


00FC 




Dcn 


00FD 


* 


DXSPn 


0032 


• 


DZ8PH 


0031 


• 


OISPIW 


0034 


* 


DX8PL 


003O 




DXSPLW 


0033 




tNS190O 


eEEB 


• 


INCOTH 


003B 


• 


XNCOTL 


0039 


* 


XNCOTM 


003A 




in 1 1 w 


0E9C 




INT110 


0E&& 




INT181 


0E7a 




INT122 


0E7E 






0£a3 




INT130 


0Ea7 




XNT140 


0E9B 




XNT150 


0EAa 




XMT160 


OEE0 




INT171 


0EC2 




x^m7^ 


0EC3 




XNT200 


vbc^ 






QE3E 




INT211 


0E49 




XNT212 






KEST 


0043 




KESTdH 


0083 


• 


KE5T0L 


0022 




KESTIH 


0O29 


» 


KESTIL 


0024 


» 


KEST2H 


0037 


• 


KEST2L 


0026 


* 


KE3T3H 


0029 




KEST3L 


O02B 


• 


KESTAH 


002B 




KEST4L 


002ft 


« 


KESTBH 


0041 




KESTBL 


0040 


• 


KEYND 


00aC 


* 


KEYNN 


002D 


* 


KEYOO 


002E 


* 


KEYON 


0O2F 
00Cfi 


* 


KEYS 


0100 




KEYSB 


02S0 


• 


KEYSC 


000E 




KEYTB 




LCICDT 


0000 


• 


LDftTLl 


0037 


• 


LDBTL2 


003S 




LDRTMl 


0033 


« 


LDftT«2 


0036 




LDISP 


0B00 


* 


LECOTH 


003E 




LECOTL 


003C 


• 


LECOTM 


003D 


• 


LIOVFl 


0600 


• 


LIDVF2 


0000 




LPtflXN 


03E0 


* 


LTRBLE 


0000 


• 


LVLFEX 


0C00 


• 


OVEROX 


0012 






0011 




OVERLt 


0010 


• 


PORITT 


000C 


• 


PPRITY 


000B 




REMD0 


0060 


* 


REMDl 


0061 




REMOE 


0062 


• 


REMD3 


0063 


* 


R£nfD4 


0064 


• 


REMDS 


0065 


* 


R£n06 


0066 




REnD7 


0067 




REMOft 


006A 


• 


REMOH 


0069 




REMOL 


0066 




RETE 


0^7 




RKCE 


00S0 




RNH 


006B 




Rf*. 


00&D 




Rrai 


006C 


* 


RURPCH 


00CA 


• 


RURPCL 


00ca 




RURPCn 


00C9 


* 


SERVRC 






SPUCP 


0021 


* 


SPUSH 


0003 




SPUSK 


0020 




8PUSL 


0002 




SPUVDM 


0004 




SPIA^ 


0000 




SPUVSL 


0009 


• 


BPUVUM 


0001 


• 


6PW 


00FF 




8PWB 


00C7 




TXnR2H 


00FA 




TIMR2L 


00Fa 




TZHREH 


00F9 


* 


TIWRHhl 


00F6 




TirtRHO 


001B 




TIKIRLN 


00P4 




TXMRLO 


0019 


• 


TXMRMM 


00P5 


* 


TIMRI*!0 


O0ia 


* 


VDftTRH 


00ia 


• VDATAL 


0017 


• 


VLFC 


000A 


• 


VLFHC 


0016 




VLFRB 


0009 




VLFTB 


000S 
0091 


* 


VLFTH 


0007 


• 


VLFTL 


0006 




VLFXA 


0092 




VLFXH 


* 


VLFXL 


0OS0 




UPRPCL 


00C4 


« 


UARPCn 


00C9 








DEFINED 
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toe OBJ 



LINE 



80URCC BTRTEKENT 



7. 19B3. 



•ubtrout in* 



VI* 0 



•nollst 



•list 



2B9 I 



ROM pose NO. t 



3C17 
DF 

0093 90 



00SS 3rt7 
0097 AB 



009A 3684 
0O9C AC 



0090 394r 



009^ 394e 

0061 4F 
00&S 3F4B 
0064 3F43 



0067 3F23 
0069 3F84 



006B BA 



29Q 

B9a rke»i 
293 
294 
293 I 



297 
298 

299 I 

300 rkc«9> 
301 



303 t 
304 



307 I 



Id 

b 

Id 
«t 
b 

Id 



elr 



Id 

St 



309 

319 St 

311 I 

315 I spusk,spttcp 

313 I 

314 Id 
319 St 

316 St 

317 I 

31B I rmtwm 

319 t 

320 Hcc»4i rwt 

321 I 

322 I 

323 f buf^sr* 



h*090 
«4 spuf f 
rkes9 

A«fi«*0 
A, spuf ^ 

rkc«4 

spusk 
a, spuco 
rkesO 



spusl,0 



«• ksstOl 
*« ksstOh 

cl0«r 

««<h*0 
. A«spusk 
AfSpuep 



I to rstuinn 



sousk <> spuco 



I rmm cnaractor ava 



I no ksystrok* 
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PA6E 



1 nf* 




L.If4E 




SOURCE 


STATEMENT 










324 












Z2SC 


3C24 


323 


rkevOi 


Id 


' a^Bpucp 








08 


386 




ine 


a 






ZZSF 


3F0£ 


327 




mt 


a« ksyse 










328 














3C0C 


329 


rkcvli 


Id 


a«kay«e 






0073 


03 


330 




role 


a 






0074 


383E 


331 




«nd 


a,C1110b 










332 












0076 


31 


333 




xch 


**1 






0077 


C4 


334 




Id 


h,Ch*4 










33S 








- 




0078 


oc 


336 


rkc»2t 


Id 


a,Ohl 










337 










0079 


388^ 


338 




add 


I,Ch*s 


1 


l<— 1-2 






339 












0O7B 


OF 


340 




mt 


a, (Mil 










341 










oe7C 


3883 


342 




add 


l,Ch'3 


1 


H — 1+3 






343 












0flf7E 


OC 


344 




Id 


a,9hl 










345 












007F 


3a8e 


346 


r(cc»3i 


add 


i,eh*» 


1 


1< — 1-2 






347 












ROM PaG£ NO* 


2 » 












0081 


OF 


348 




St 


a«Ohl 










349 












oess 


3883 


3SO 




add 


l,Ch'3 










351 












0084 


389C 


332 




esipr 


l,«h»e 


1 


buffar bottom ? 


0086 


6078 


3S3 




b 


rke*S 










334 












0O88 


SFFE 


333 




add 




1 


ksysc<— k»y»c-l 






336 












OOSA 


aeiE 


337 




cnpr 


kvyse, eh* 1 






0O8C 


6071 


336 




b 


rkcsl 










339 
















360 


1 spusk<-* ( spu*k*«pucp > 










361 












ooas 


04 


362 




tMtP 


cf 


1 


cr < — 1 






363 












oesF 




364 




Id 


rt,<h»2 






0090 


£3 


363 




Id 


l,Ch«3 


1 


sDuak * m( hi > 






366 












0O91 


3C&4 


367 




Id 


a, spucp 










368 












eo93 


14 


369 




subre 


a«9ni 


1 


SpUSk-SQUCO 






370 












0094 


OF 


371 




St 


a,9hl 


1 








372 










0095 


40 


373 




Id 


a,Ch*e 






0O9& 


3F24 


374 




St 


a, spucp 


1 


sDuep (— O 






373 
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Loc oar LXNC source smTEPiEirr 



eo9a 


6068 


376 




b 


rlcc»4 






377 


1 










370 


t 










379 


1 






Ron PAGE NO. 


4 












300 




org 


tt* 100 






301 


1 






01M 




360 


Umynt 


Id 


a,Ch* f 




3F0E 


363 




«t 


A« koymc 


0283 


3F29 


304 




•t 


4*kayvkd 






300 


1 






0105 


EO 


306 




Id 


1« Oh*e 


0106 


4E 


367 




Id 


4»Ch*« 






366 


1 






0107 


3AA3 


369 


kvyOOli 


out 


«,3iepOS t 






390 


1 






0109 


2308 


391 




OAll 


IcBVt 1 






398 


1 






01OB 


30 


393 




11 ch 








394 


f 






010C 


3A27 






in 








396 








010E 


or 


397 








010F 


OE 


396 








0110 


98 


399 
400 




b 


kvyOOS t 


0111 


10 


401 


1 


ine 


1 


0112 


3F29 


-488 








0114 


3C0E 


403 




Id 


4« Itoysc 1 


0116 


3F2A 


404 
409 






Ay kvyttn 1 


oiia 


2F1E 




1 




i««y»Ct 'l t 


011 A 


2E3E 


407 








01 ic 


BE 


400 
409 




y 


KWy Wp«9 I 


OllD 


sen 


410 


1 


out 


th* f , «OD0S t 


011P 


3B74 


411 




clr 


*Op04» 3 1 






418 


1 






0121 


8308 


413 




e*ll 


k«yt 






414 


1 






0123 


3A27 


419 




in 


«lp07,a 1 


01&9 


3B34 


416 




Mt 


*op04, 3 1 






417 


1 






oiar 


OF 


410 




cnor 




0iaa 


ee 


419 




tmtp 


zf 1 


0129 


B6 


4£0 




b 


kvy004 1 






481 


1 






0ieA 


10 


42E 




ine 


1 


oiao 


3FE9 


483 




*t 


«, koynd 


oia> 


3C0E 


484 




Id 


*^ koysc 


012F 


3FEA 


439 




ot 


«t koynn 


0131 


06 


486 




b 


koy0e4 






407 
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PAGE 



uaC OBJ 

ei32 39 
0X33 03 
0134 87 
0133 87 

0136 30 

0137 3C29 

0139 OF 
0130 OE 
013B 617D 

' 013D 3891 
013F ZE 

nan pose no. s 

0140 88 

0141 B3 



LINE 



SOURCE STfiTEHENT 



0142 

0144 DE 

0149 OE 

0146 91 

0147 DD 

0148 OE 
ei49 91 

014A DB 
014B OE 
014C 91 

0140 07 

014E ee 

014F 91 

0150 B3 

0131 3C3B 
0153 3Ea9 
0155 AS 

0158 3C2C 
0158 3£2fl 
015A A8 

015B 39E0 
OlSD BB 



OIK 39BS 
0160 B2 



4S8 kayOOSi 


nch 






489 


role 






430 


b 


kvyOOl 




431 


b 


kvyOOl 




432 1 








433 k*ye04t 


xch 






434 


Id 


A, kvynd 




43S t 




• 




43G 


cnpi* 






437 


tMtO 


zf 


t 


438 


b 


k»y005 


1 


439 1 
440 










l,<hM 


1 


441 


tMtp 


zf 


t 


442 


b 


kayOSO 


1 


443 


b 


k»y006 


t 


444 1 

A4S k«y020i 


Id 






448 t 
447 


cnpr 






448 


t««tp 


zf 




449 


b 


kayCSl 




450 t 




A,fii*d 




491 


COIPT* 




452 


tMtp 






453 


b 


k«ye21 




454 1 








455 




*,tn*b 




456 




XT. 




457 


to 


k9y021 




458 t 








459 


ctspir 


*,«h*7 




460 


CMtp 






461 


b 


ksyoai 




462 


b 


k«yOe6 




463 1 








464 k«y02lK Id 


«,k«yod 




465 


13) pr 


«,k«yTid 




466 




k«yOa7 




♦67 f 








468 


Id 


A« kvyon 




469 


cnpr 


A, k»ynn 




470 


b 


k«yra7 




471 1 








472 




mpuv«n« 2 




473 


b 


k«y022 




474 1 








473 t 




»puvsl t O 




476 kay030i t»st 




477 


b 


kvyOie 





kmy r«lM«*d 



476 I 
479 t 
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LOC 


OBJ 


LINE 




SOURCE 


STRTEMEWT 


0161 


aeeo 


460 




call 


datact 






401 


1 






0163 


8S90 


462 




emll 


kvysb 






403 
464 


t 




ei63 


3943 


469 


1 


clr 


■puvsXf 0 


0167 


AO 


466 




b 


tuvyOOO 






467 


t 






VlDlS 




466 


k«y007t 


•ot 


Spuv«l,0 






469 


1 






016O 


3Ce9 


490 


kvyOeai 


Id 


a« kaynd 


016C 


3F2B 


491 




«t 


4« kayod 


01^ 


3C2A 


492 






6« kaytm 


0170 


3F2C 


493 
494 




St 


kayon 






493 


1 
1 






0172 


&A 


496 lieyeiOi 


rwt 








497 


1 






ei73 


3949 


496 


k«y006t 


eXr 


spuvslt O 


ei73 


3920 


499 




•of 


spuv«h,2 


0177 


M 


900 




b 


kayOOO 






901 


f 






OITB 


3909 


902 


ItwyOSSi 




•puvsl, O 


ei7A 


3960 


903 




elr 


sptivsh,2 


017C 




904 
909 
906 


t 


b 


k«y006 


017D 


3C2B 


907 
9O0 
909 


• 
f 

k«y009i 
t 


Id 


kayotf 



017F OF 



910 



eapr a, Ch* f 



PAGE NO. 6 



0160 6166 

0162 3989 
0164 6160 

0166 3949 



0166 3992 
OlOA 6173 

ROM PA6C NO. 
0200 

0200 3C2A 
0202 30 



911 
912 
913 
914 
919 
916 
917 
916 
919 



321 
322 
823 

924 
329 
K6 
927 
326 



tMt 

b 

clr 

elr 
b 



datactt Id 



kaye07 

•puval, O 
kpyOeO 

•puvsl, O 



apusl, 1 
k«ye06 



h*200 
a« kayrm 
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CP/n TLC9-47 ASSSMBLER 

PQ6E 



1 flf" 






SOURCE 






lO 






RIOV 


n, a 




Of* 


S30 




CfBpr 


a^ Ch* T 


Q20S 


0£ 


331 




tMtp 




Vewo 








b 


oavav^ 








1 






9307 




S3A 




Id 


a^ kaynd 


0SO9 




a>M 






m. A 


O&OA 




S3& 




b 


dataOl 






SS37 


1 






O20B 


SD 


S3fi 




tmmt 


a, 1 


02QC 


A2 


939 




b 


dataOS 






540 


t 








5E 


541 




tMt 


»»2 


B£Q£ 


AG 


542 




b 


data03 






543 


1 








30 


544 




xch 








545 


1 








30 


546 


dataOSi 




a,h 


02X1 


4F 


547 




Id 


a,£h* f 


OSIS 


3FFD 


54d 




mt 


a« dc« 


OSIA 


3FFE 


549 


dat«e6 1 


«t 


a, den 


0E16 


10 


550 




MOV 


h,a 


0217 


3FFC 


551 




at 


. A? del 






552 


1 






0219 


33 


553 




Idl 


a, 9de 


eaiA 


31 


554 




ntih 


*•! 






355 


t 






oeiB 


32 


55G 




Idh 


a,Ode^ 


021C 


38 


557 




KCh 


a,h 






558 


1 






esiD 


2A 


'559 


datalOt 


rat 








560 


1 






021E 


30 


561 


d«ta0lB 




a,b 


021F 


3824 


562 




or 


a,Ch*4 


0221 


90 


563 




b 


dataOS 






564 


1 






0222 


30 


565 


dAtAOSf 


MCb 


a,h 


0223 


3S2fi 


566 




or 


a,Ch*8 


0&2S 


90 


567 




b 


dataOS . 






568 


1 






0226 


30 


569 


d«ta03t 


xch 




0227 


3aac 






or 


a,th*e 


0229 


so 


571 




b 


dataOS 






572 


t 






022A 


3C29 


573 


data04i 


Id 


a, kaynd 


022C 


30 


574 




xc:h 




0S2D 


4E 


573 




Id 


a,Ch*a 


1S3SE 


3FFD 


576 




at 


a«dcii 


^30 


AP 


577 




Id 


a«£h*f 


0231 


94 


578 




b 


dataOe 






579 


t 






^32 




580 








0232 




581 












582 


t 
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cp/H Tuc9*^7 osscnauen v2.e 



poec 7 



LOC OBJ 
RON POSE NO. 



LINE 



SOURCe STQTEnENT 



ease 3ca3 

ea54 3912 

0896 OS 
0297 OE 
0290 AC 

0239 3902 

029B 39eP 
0290 08 
029E 3F23 

0260 09 

0261 3a3C 

0263 31 

0264 C4 

0269 3020 
0267 OF 

le 



0269 3C21 
0260 OF 

0260 2fl 



ROM PAGE NO* 
0300 

0300 3FC8 

0302 40 

0303 08 

0304 00 
0309 oe 
0306 eo 



963 org 
904 • 

989 ksysbt mcf* 

986 I 

987 Id 

988 t 

989 Mt 



I 

991 
992 
993 
994 I 
993 



tvvtp 



I 

397 
996 I 
999 

6oe I 

601 
602 I 



607 



ine 
mt 

role 

«fM> 

weh 

10 



610 I 

611 
612 
613 I 
614 
619 I 
616 
617 

618 I 

619 It«y«b4i rmt 

620 I 



Itf 



Id 



12 



621 



r»*29e 
hlfkMtbl 

•pusl* 1 

k«ymb4 
•puBlfO 

B,0 



t kmy currently d«D 



h, cn« 4 
6,8hl 



A, kMtbh 
4,8hl 



org 



623 t Iwy* routinp 

624 I 

629 tevytt «t a,k«ytb 

626 I 

627 Id k,Ch*e 

628 I 

629 k«y«Ot ine « 
639 nop 

631 nop 

632 nop 
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CP/n Tu:s*47 n8SEnaL£R 

PASE 6 



LOC 


OBJ 


UXNE 




SOURCE 


STATHHEHT 


e307 


©£ 


&33 




tNtp 




0308 


Bfk 


634 




b 


kmytt 






639 


1 






9309 


83 


636 




b 








637 


t 








3CCB 


636 


k«ytli 


Id 


a, k»ytb 






639 


1 






e30C 


2A 


640 




rvt 








641 


t 










648 


f 










643 


1 










644 


III 










645 


III 










646 


Ml 










647 


III 







ROH PA^ NO.ie 



0315 




648 




org 


h«319 






649 


1 










6S0 


« l»dd 










691 


1 






0319 


10 


692 


iBddt 


nov 








693 


1 






0316 




694 




tHt 




0317 


99 


699 




b 


IsddOl 


0318 


Ad 


656 




b 


IsddOO 






697 


1 










- 698 
659 




cod* 




0319 


3804 


660 


f 

l»dd01 1 


add 


a,th«4 


031B 


3FFD 


661 




St 




031D 


4F 


662 




Id 




031E 


3FFE 


663 




mt 


A* den 


0320 


31 


664 








0321 


3FFC 


669 




St 


a, del 






666 


1 






0323 


33 


667 




Idl 




0324 


31 


668 




xch 








669 


1 






0323 




670 




Idh 


«,9de<^ 


0326 


30 


671 




xeh 








672 


1 






0327 


2fl 


673 




rst 








674 


t 










679 


1 










676 


1 -for mmch Mgu«sant 






677 


1 






0328 


2920 


678 


IvddOOi 


nch 


hi, ksstbl 






679 


1 






032A 


EO 


680 




Id 




032B 


C2 


681 




Id 


h,<2 






682 


1 






032C 


4F 


683 




Id 




0320 


IP 


684 




Kor 


a,Ohl 
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CP/H TlX8-«7 A8SEMBI.fifl W&2 



uoc 


OBJ 


C2NE 




8UMCC 








683 


1 






Q32C 


OF 


606 




St 


•,8hX 






687 


1 






03SF 


IB 


688 




tne 


X 


0330 


4p 






AO 


SfOt* f 






698 


1 






0331 


IF 








4« Onl 










9% 


*«8hX 








1 






&9SO 


69# 






hX* k»«^bX 








1 






0333 


SA 
















1 










d9B 


1 










A<n 
ow 


1 












1 1 1 












III 










7B& 


III 






ROM 1 












03fW 










h' 338 








1 










70S 


1 fX««h 


rout In 


• 






7Vb 


1 










707 


riMhi 


Id 


a« XdataX 






708 




mx 


«t Xd«nx 






70S 




Id 


«« Xd«t«8 


Mojo 




7X8 




•t 


4, Xftiasg 


03SB 


^^^^ 


7t X 




Id 


«« XdAt X 1 


033ft 




f IE 




•t 


4« Xd«sXX 


033C 




TIS 
* liA 




Xd 


«f Xd«tX8 




3F3C 


7X4 




•t ' 


At ld*aX2 






7XS 


1 






0360 


Tn3 


7X6 




Xd 


«»dispXM 




3C 


7X7 




tMt 




0363 




7X6 




b 


f XAShO 








1 










.728 


t Md flMhins 








7E1 


1 






03&4 




7&S 




Xd 




0369 


3F39 


783 




•t 


4, ld4Wil 


0367 


3F30 


784 




St 


A,XdAMl8 






783 


1 






0369 


3C33 


726 


flasHOt 


Xd 


«f dlspXM 


e36B 


3D 


787 




tMt 


4,1 


e36C 


Be 


788 






fX*Bhl 






729 


t 










730 


1 Isd flashlno 








73X 


1 






036D 




738 


Xd 




0366 


3F3B 


733 




•t 


4, ld««lx 


0370 


3r3C 


734 




•t 


*, ld«*X8 






733 


1 




0372 


3C34 


736 


fl4SMl 


Xd 





I vmd not fXashing 



I Xsd not flashing 
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CP/« TLCS-^7' PSSEMBUER 



PAGE 



10 



uoc 


OBJ 


LINE 




SOURCE 


STATEMENT 


a374 


SO 


737 




twt 


a«l 


0373 


&3PC 


738 




b 


flas30 






739 


« 






037T 


sc 


7A0 




tMt 


a,0 


0376 


6393 


741 




b 


rias20 






742 


t 










743 


1 










744 


t 


Indicator flashing 






743 


1 






037A 


3C3& 


746 




Id 


a, IdatmS 


037C 


3637 


747 




and 


a, cat lib 


037E 


3F36 


746 




St 


a, Idatne 






749 


1 






ROM POSE NO. 14 








0380 


3C36 


730 




Id 


a« ldatl2 


0362 


3637 


731 




and 


a, £01 lib 


0364 


3F36 


732 




St 


a, ldatl2 


iod 
















733 


1 






0366 


3C3A 


734 




Id 


at ldasai2 


0386 


3826 


733 




or 


a, £1000b 


036A 


3r3A 


736 




St 


aV ldasm2 






737 


1 






03dC 


3C3C 


736 




Id 


a« Idasia 


036e 


3626 


739 




or 


a«eX00Ob 


0390 


3F3C 


760 




St 


a« IdaslS 



•riod 



0392 2A 



0393 3C36 
0399 3637 
0397 ^36 

0399 3C36 
039B 3637 
0330 3F36 

03gF 3C3A 
03ni 3637 
0303 3F3A 

03AS 3C3C 
03A7 3637 
0309 3F3C 

03AB 2A 



03AC 3C3& 



761 I 
762 

763 I 

764 I 

765 I 

766 t 

767 I 
766 flameei 
769 

770 

771 I 

772 

773 

774 

773 I 

776 

777 

778 

779 t 

760 

761 

762 

763 I 

764 

763 t 

786 I indici 

787 f 

766 flas30t 



indicator 'on' 



Id 
and 

St 

Id 

and 

St 

Id 
and 

St 

Id 
and 

St 



a, IdatmS 
a«C0lllb 
a, ldatni2 

a« Idstia 
a«<eillb 
a, Idatia 

a, IdasmS 
a,ceillb 
a, Idasin2 

a« ldMl2 
a,£0111b 
a, IdaslS 



it or 
Id 



»of^ 



|. indicator » o^f ♦ 
I indicator » ort* 



I indicator * on» o 



I indicator 'off* 



a, Idatn^ 
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PAGE 11 









K 3 1 M 1 Emsn ■ 


03AE 3B2A 


7W 


or 


««ciaeff» 


03Ba 3F36 


796 




ld«««e 




T»l • 






•3Ba 3C3S 


792 


Id 


««Xd«tl2 


03B4 3a8S 


7W 


or 


«,<ia0«i» 


9386 3FM 


7»4 


Bt 


idatxe 










93B8 3C3A 


7M 


Id 


a,ldMiia 


Q3Ba 382a 


797 


Off* 


«,<ioeab 


03BC 3F3A 


7M 


■t 


A,ld«B^ 


eSBE 3C3C 


. TJJ 1 


Id 


*, Idasie 


mm PQQC NC 


LIS 






03C0 SfiSft 




OF* 


«,C1000b 


a3C2 3F3C 




•t 


a, ld«sl2 


9304 2A 


M3 t 
M4 

MS t 


r9t 
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CP/H TLCS-47 ASSEMSLER V& S 

PUBE t» 













TABLf 










A i~niiiiwP.Tl 




• 


CORMAH 


oots 




COKMAL 


OOX4 




DATf^l 


021 E 








E>ATfi03 


OSS6 




DATA04 


022A 




0ATAO3 


02t0 


DATA06 




* 


DATAOH 


oodi 


« 


DATAOL 


0080 


« 


OATAlO 


021 D 


• DRThIH 


(B3B3 


• 


DATAIL 




• 


DATA2H 


O089 


* 


DATA2L 


0O84 


♦ DftTft3H 


0087 


« 


DflTA3L 


010 Bo 


• 


DftTA4H 


0089 




DATA4L 


0068 


OATfiCT 






DCH 






DCL 






DCM 


OOFD 


* DIBPA 


003S 


• 


OISPH 






DISPIU 


0O34 




DISPL 


0030 


OXSPLU 


0033 




FUASSe 


0393 




F1JAS30 


03 AC 


• 


FLASH 


03S0 


FLASHO 


0369 




FUASHl 




* 


INCOTH 


OOSC 


« 


INCOTL 


OOBA 


• XNCOTH 


OOBB 




KEST 






KE3TOH 


0043 




KESTOL 


004S 


# KEaTlH 


0O43 


* 


KESTIL 




• 


KEST2H 


0047 




KEST2L 


0O46 


♦ KESToH 


0049 


* 


KE3T3L 


004A 




KESTAH 


004B 


* 


KEST4L 


004A 


♦ KEST5H 


OO^D 


• 


KE3Ta_ 






KE5TBH 


OOSl 




KESTBL. 


OOSO 


KEY901 


0107 




KEYOOa 


VI AO 




KEY003 


^13Z 




KEYOe4 


0136 


KEYOOS 


0170 




KEYOOS 






KEY007 


0168 




KEY008 


016A 


KEYOlO 


017S 




KEYOZO 






KEY021 


015X 




KEYOSa 


0178 


* KEY03O 


01i£ 




KEYfO) 


00£9 




KEYNN 


WCH 




KEYOD 


O^SB 


KEYON 


oosc 


* 


KEYS 






KEYSB 


02S0 




KEYSB4 


086C 


KEY8C 


oooc 




KEYT 


O380 




KEYTO 




» 


KEYTl 


030A 


KEVTB 


OOCB 


• LCICOT 


OOOD 




LDASLl 


003B 


LDASLZ 


e03C 


LDASni 


0O39 




LDASna 






LDATUl 


0O37 




L0ATL2 


0038 


t naTMi 
1 n A 


0035 




LDATMS 


003& 


*- 


LOISP 


OBOO 


» LECOTH 


eoBF 


• LECOn. 


OOSD 


* 


LECOTW 


008E 


* 


LEDD 


esis 




LEDD09 


03S8 


LEDDOl 


0319 


* 


LIOVFl 


o&oo 




LIovF^ 


ODOO 


• 


lhaxn 


03E0 


♦ LREWO 


OEOO 




LTABLE 


oooo 




LVLFEX 


ocoe 


• 


0VER2A 


OOTS 


» QV£Ft2H 


0071 




OVERSl- 


0070 


* 


OVERAl 


oois 




OVERHl 


0011 




0010 


• 


PARITT 


oooc 


•> 


PARITY 


oeoB 


« 


READC 


0028 


• REAON 


0087 


« 


REMDO 


0060 


» 


REHDl 


0061 


* 


REMDS 


0O6S 


* REM03 


0063 


* 


REI04 


00&4 


• 


RE]<(DS 


0069 


• 


REHDe 


0066 


♦ p£ra>7 


0067 


• 


REnOA 


006A 




REHOH 


e069 




REnOL 


0O&6 


* RKCE 


OOSO 




RKCCO 


O06C 




RKCEl 


0071 




RKCES 


0076 


« RHCE3 


007F 




RKCE4 


006B 




RKCE9 


0058 


• 




0O6B 


« RNL 


006D 




RNM 


006C 




RWRPCH 


OOCA 


* 


RWRPCt. 


0^:8 


« RURPC34 


O0C9 




SERVRC 


OOOF 




5PUCP 


0024 




SPUFF 


0017 


« SPUSH 


0003 




5PUSK 


00E3 




SPU5L 


oooa 






eoo4 




oooo 




SPUV8L 


0003 


* 


SPuvun 


ooei 


• 


SPW 


OOFF 


« SPUB 


0OC7 




t:wr2h 


OOFA 


* 


T1MR2L 


OOF8 


• 


TiriR2« 


0CF9 


♦ TIMRHN 


00F6 


• 


TJWRHO 


OOIB 


• 


TIMRLN 


OOF4 


• 


TIMRLO 


0019 


• TIMRWM 


OOFS 


* 


TI«R«0 


oein 


* 


VUFC 


OOOA 




VLFEC 


0016 


• VLFRB 


O0O9 


• 


VLFTB 


oooa 


• 


VLF-TM 


0007 




VLFTU 


0006 


« VLFXA 


obs2 




VLFXH 


OOSl 


• 


Vi_FXL 


0030 


« 


UARPO. 


oec4 


« UARPC» 


eocs 


• 


writeh 




• 


URXTEN 


0025 
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CP/W TLC9-^7 ASSEMBLER Ve.2 

PA8E 1 



use OBJ 



LXN£ 



SOURCE STATEMENT 



RDM PAGE NO. 60 

0F2t 19 
roX 

eF22 10 

0F24 10 

I 

0Fas 10 

0F26 00 
0F27 10 

ol 



0P&a 10 

0r2A S0 

0F&B er 

0F2C 00 
0FSD 00 
0r2E 00 
0r2F 00 



9 
10 I 
11 

12 

13 
14 
19 

16 ~ 

17 

16 

19 I 
£0 



0^30 00 

0^31 00 
0F38 00 
0^33 00 
0P34 00 
0F39 00 
0r36 00 
0F37 00 

0F3a 00 
0^39 00 
0F3A 00 
0F3B 00 
0P3C 00 
0F3O 00 
0F3E 00 
0r3F 80 



■ itlen . 
23 
24 

as 

26 

27 

20 I 

29 

30 

31 

32 

33 

34 

3S 

36 

37 I 

36 

39 

40 

41 

42 

43 

44 

49 

4* t 

47 I 

46 I 

49 I 



data tabla 



coding tabla 



h*f8» 

h«01 
N* 10 

h> 10 
h* 10 
h»10 

hM0 

h>e0 

h»10 



data 
data 

data 
data 
data 

data 
data 
data 



data 
data 
data 

data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 



h»l0 
h*82 

h*a0 

h*00 

Me0 
h*O0 
h*e0 

h*ao 
h*O0 

h*00 

h*e0 

h«60 
h»00 
h»00 
h»0O 

h*00 
h*0O 
h*00 
h'00 
h*00 
h>00 
h*00 
h*20 



*00* raad status 

•01* indicator ooumr cont 

*02* indicator moda 

'03* davlca input control 

•04» davlca output contro 

•09» p O M T ralay control 

*06« claar display 

•07» dwiea display eontr 

•06» insvrt cfvaractar 
*09* raad davica data 
*0a* display charactar at 

•0b* conditional poll 

blank 

blank 

blanfo 

blank 

blank 

blank 

blank 

blank . 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

comaand an pans ion 



aseii coding 



ran PASE NO. 61 
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PAGE 2 



LOC OBJ 


LINE 




SOURCE 


STflTEKQ 


0P4O 


90 






h»f40 




31 


1 








32 


t 


f40-f4f 






33 


t 








94 


1 








SS 


1 


f40 -rtf -> h»-ff 




96 


1 






BF4« FF 


37 




data 


h'ff 


FF 


56 




data 


h*ff 


«FAe FF 


39 




data 


h»ff 


FF 


60 




data 


h» ff 


©F44 FF 


61 




data 


h»ff 


aFA5 FF 


62 




data 


h» ff 


«F46 FF 


63 




data 


h»ff 


eF47 FF 


64 




data 


h» ff 




69 


1 






eF4a FF 


66 




data 


h» ff 


0F49 FF 


67 




data 


h»ff 


eFAO FF 


68 




data 


h'ff 


0F4B FF 


69 




data 


h"ff 


eF4C FF 


70 




data 


ff 


OF40 FF 


71 




data- 


h»ff 


eF4E FF 


72 




data 


h»ff 


0F4F FF 


73 




data 


h« ff 




74 


1 








73 


t 


f30-f3f 






76 


1 






0FW FF 


77 




data 


h*ff 


OFSl FF 


70 




data 


h»ff 


0F32 FF 


79 




data 


h'ff 


»F33 FF 


SO 




data 


h» ff 


9f^ FF 


81 




data 


h*fr 


0FSS FF 


62 




data 


h* ff 


0F5fi FF 


83 




data 


h»ff 


0F57 FF 


84 




data 


h»ff 




89 


t 






8F5B FF 


66 




data 


h»ff 


CP59 FF 


87 




data 


h»ff 


OFSft FF 


88 




data 


h»ff 


0F5B FF 


89 




data 


h»ff 


CFSC FF 


90 




data 


h* ff 


CF30 FF 


91 




data 


h*ff 


0FSE FF 


92 




data 


h»ff 


0F5F FF 


93 




data 


h« ff 




94 


f 








99 


t 


f60-f6f 






96 


1 






CFGO FF 


97 




data 


h»ff 


CFBl FF 


98 




data 


h» ff 


aF62 FF 


99 




data 


h» ff 


eFfiS FF 


lOO 




data 


ff 


eF64 FF 


101 




data 


h« ff 


OF63 FF 


102 




data 


h» f^ 


eF66 FF 


103 




data 


h'ff 
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XJOC OBJ LINe SOURCE STftTEHENT 



0F67 Fl^ 


194 






h»ff 






iOS 


t 








Vi^OO rr 


106 




data 


h» ff 




«ro9 


IQT 




data 


h' ff 






• VO 




cta%a 


b* f f 




VrDB rr 


1 

* WiT 




data 


h* f f 




0F6C FF 


1 Z V 




data 


h' f f 






111 




data 


h* ff 




0FGE FF 


X AC 




data 


h* f f 




FF 


lis 






h* f f 








1 












t 


f70~f7'f 








ft «B 


1 








0F7O CO 


117 




data 


H*ee 


1 8 


•F71 F9 


118 




data 


h»f9 


t 1 


eF72 f»4 


119 




data 


h*a4 


1 2 


eF73 M 


120 




data 


h'be 


f 3 


•F7* 99 


121 




data 


M99 


1 4 


0F7S 92 


iza 




data 


h*98 


1 s 


eF76 88 


123 




data 


h*82 


t 8 


QFTT Da 


184 




data 


h*d8 


• 7 




189 


1 








0F76 a0 


ISfi 




data 


h>80 


1 8 


eF79 90 


187 




data 


h*9e 


t 9 


CFTft FF 


128 




data 


h»ff 


1 blank 


iFTB C9 


189 




data 


h«c9 


1 11 


arrc ff 


138 




data 


h» ff 


1 blank 


BFTO B7 


131 




data 


h* b7 




•F76 FF 


132 




data 


h»ff 


1 blank 


•F7F FF 


133 




data 


h»ff 


t blanto 




134 


t 










13S 


1 


f80*f8f 








138 


t 









ROM POK N0.62 



•P88 FF 


137 


data 


n» ff 


1 blank 


0F81 88 


138 


data 


n*88 


t A 


0FS2 83 


139 


data 


h«a3 


1 b 


0Fa3 C8 


148 


data 


h*e6 


1 c 


8F84 Al 


141 


data 


n>al 


t d 


BFeS 86 


148 


data 


h*a6 


t e 


eF6& 8E 


143 


data 


h"8a 


1 F 


0F87 88 


144 


data 


h>88 


1 e 




143 % 








QF88 89 


146 


data 


h"89 


t H 


OFa9 CF 


147 


data 


h»ef 


1 X 


aF8A ei 


148 


data 


h*«l 


1 J 


0F8B FF 


149 


data 


h»ff 


1 blank 


8F8C 07 


1S9 


data 


h»c7 


1 U 


8F80 FF 


131 


data 


h» ff 


1 blank 


eF8£ FF 


138 


data 


h» ff 


1 blank 


eFSF ca 


193 


data 


h*e8 


1 0 



134 I 

IM I f98-f9f 
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CP/M T1.CS-47 nSSEMBUER VS.S 

POBg *' 



LOC 


cmj 






SOURCE 


STATEMENT 










158 


1 












sc 


157 




data 


h*8c 




P 




FF 


138 




data 


h»fr 




blank 




«F 


139 




data 


h»af 




r 


OF93 


92 


180 




data 


h»g2 




8 




FF 


161 




data 


h»ff 




blank 




CI 


162 




data 


h»el 




U 


0F96 


FF 


183 




data 


h» ft 




blank 


OFS7 


FF 


164 




data 


h* ft 




blank 






183 


1 










0P9d 


FF 


188 




data 


h"ff 




blank 


OF99 


FF 


187 




data 


h« ft 




blank 




FF 


168 




data 


h*ff 




blank 


ersB 


FF 


189 




data 


h» ff 




blank 


CF9C 


FF 


17© 




data 


h»ff 




blank 




FF 


171 




data 


h» ff 




blank 




FF 


172 




data 


h»ff 




blank 




BF 


173 




data 


h»bf 




blank 






174 


1 














173 


t 


fa0-faf 












176 


t 












FF 


177 




data 


h»ff 


1 


blank 




88 


178 




data 


h»86 


1 


A 




S3 


179 




data 


h*83 


1 


b 


eF03 


C& 


180 




data 


h»c6 


1 


C 


0^04 


Al 


181 




data 


h*al 


1 


d 


QFOS 


86 


182 




data 


h»a8 


1 


E 




8£ 


183 




data 


h«8» 


1 


F 


8F«7 


aa 


184 




data 


h*82 


1 


G 






189 


t 










QFAS 


89 


186 




data 


h*89 


1 


H 




CF 


187 




data 


h"cf 


1 


I . 


eroo 


El 


186 




data 


h»al 


1 


J 




FF 


189 




data 


h» ff 


1 


blank 


SFAC 


C7 


190 




data 


h»e7 




1. 




FF 


191 




data 


h» ff 




blank 


eroc 


FF 


192 




data 


h»ff 




blank 


OFPF 


CO 


193 




data 


h*c0 




O 






194 


1 














193 


1 


fb0-fbf 












196 


f 










OFBO 


8C 


197 




data 


n»8c 


t 


P 


BFBl 


FF 


198 




data 


h» ff 


1 


blank 


eFBa 


AF 


199 




data 


h»af 


1 


r 




sa 


200 




data 




1 


S 


dFB4 


FF 


201 




data 


h» ff 


1 


blank 


0F6S 


CI 


202 




data 


h'cl 


t 


blank 


OFB6 


FF 


203 




data 


h» ff 


1 


blank 


OFB7 


FF 


204 




data 


r%* ft 


1 


blank 






203 












OFBd 


FF 


208 




data 


h»ff 


1 


blank 




FF 


207 




data 


h»ff 


t 


blank 




FF 


208 




data 


h'ff 


1 


blank 


<SFBB 


FF 


209 




data 


h»ff 


1 


blank 


0FBC 


FF 


210 




data 


h'ff 


1 


blank 
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CP/M nXS-47 aSSBMBkCII V8.S 

PASS S 



LOG OBJ 




SOURCE 


STATEMENT 






OFvD rr 




data 


H*ft 


1 


blank 






data 


h* ft 


1 


blank 


HI III fTg 

WTDr rr 




data 


h'ff 


ff 


blank 




CI* V 












SX9 1 












Sia |*n 


pwota control data 








217 1 










RC3H PAGE t 


10* £3 










area 


&ia 


O^Q 


h» fea 








S19 1 










•FCO ^ 


8sa 


data 


ff 






©FCl 


231 


data 


h" ff 






•PC2 FF 


222 


data 


h»rf 






eFC3 FF 


223 


data 


M ft 






9FC4 13 


224 


data 


H* 13 


1 


on / orr 


0FC9 11 


22S 


data 


h»ll 


1 


•vont 


•FC6 FF 


226 


data 


h»ff 






eFC7 16 


227 


data 


h* 16 


1 


el*«r> 


•FC8 FF 


228 


data 


h» ff 






OFCS FF 


229 


data 


h* ff 






«FC» FF 


23a 


data 


h* ff 






0FCB FF 


231 


data 


H* f f 






•FCC FF 


232 


data 


h'ff 






0FCO 12 


233 


data 


h* 12 


f 


aut^ 


0FCE FF 


234 


data 


h»ff 




• 


CFCF IT 


239 


data 


h»l7 


1 


■and 




236 t 










QFD8 FF 


237 


data 


h" ff 






OFOl 3a 


236 


data 


h*3a 


1 


8 


OFM 34 


239 


data 


h*34 


1 




aF93 la 


24a 


data 


h*ia 


t 


♦ 


0FI>4 32 


241 


data 


h*32 


1 


2 


aF05 14 


242 


data 


hM4 


1 




aFD6 3a 


243 


data 


h*36 


1 


6 


aFD7 FF 


24« 


data 


h»ff 






aFM 31 


243 


data 


h*31 


% 


I 


0FD9 39 


246 


data 


h*39 


1 


9 


aFDA 39 


247 


data 


h*39 


t 


5 


aFOB FF 


242 


data 


h» ff 






aFDC 33 


249 


data 


h*33 


1 


3 


9FDO 3a 


29a 


data 


h*3a 


1 


8 


aFDC 37 


291 


data 


h»37 


1 


7 


aFDF IS 


292 


data 


h*l9 


1 


•can 




293 1 

294 1 










ROM PAK 


NO. 63 










aFE7 


299 


or 9 


f»7 








296 1 
257 !♦ 


kvyaean data 






aFE7 37 


29S t 

299 


data 


h»37 




1 • 
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PA8E 



LOC 


OBJ 


Lire 


SOURCE 8TATEHENT 










260 


dat« 


h*00 


1 






ea 


261 


data 


h*e0 


1 




eFEA 


e9 


^ 


data 


h*00 


t 


no uM 


ePEB 


32 


263 


data 


h'32 


1 




CPEC 


00 


264 


data 


h«00 


t 


no uM 


QFED 


34 


2&S 


data 


h-34 


1 


»'4» 


9FEE 


13 


266 


data 


h« 13 


1 


•on/off* 


CFEF 


00 


267 


data 


h«O0 


1 


no uM 


dFTe 


14 


266 


data 


h'l4 


t 


• •1 




IS 


269 


data 


h»l3 


f 


pc/fc vcBn 




16 


270 


data 


h*16 


t 


»c" 


CFF3 


3fi 


271 


data 


h«36 


t 


•6' 




17 


272 


data 


hM7 


t 


•/••nd 


«FF3 


00 


273 


data 


h«O0 


1 


no u«» 


0FF6 


00 


274 


data 


h*00 


1 


no UM 


aFF7 


la 


273 


data 


h» 12 


1 


a/auth 


OPTS 


10 


276 


data 


h«10 


1 




0FF3 


11 


277 


data 


hMl 


1 


•/•v«nt 




33 


278 


data 


h»33 


1 




©FFB 


33 


279 


data 


h«33 


1 


•3» 


«FFC 


30 


280 


data 


h«30 


t 


•0» 


OTT) 


39 


281 


data 


h»39 


1 


•9» 


OFFE 


38 


282 


data 


h«38 


1 


•8» 


«FFF 


31 


283 


data 


h' 31 


t 


• 1» 






284 1 














283 t 














286 


»nd 
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SYMBOL TABLE 



DCFXHEO • USSR BVHBOLM) 
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CP/n T1.CS-47 ASSEHBLER VS. 2 

pn8£ 



XJOC OBJ LINE SOURCE STftTEl«MT 



» I — — 

£ I 7.1963. 

3 I ldi«p.«M VI. 8 

Si 

I display rout In* 

7 I 

a I 

9 I — 



•nollst 



392 I 
303 t 



ROM PAGE 



0B90 




304 












305 


1 










306 


t 


intvrrupts vnabl* 






307 


f 










308 




•t 


Aidlsp* 


0B8S 


44 


309 




Id 


«, £0108b 




13 


310 




KCtl 


mir 


OB04 


366F 


311 




•iclr 


lit 19111 






312 


t 










313 


1 










314 


1 










319 


1 


push r«gittt*r 






316 


t 










317 


1 








S93Q 


3ia 




Mcn 


nl,dt«pl 






319 


1 










380 


1 


count up lad 


counter 






331 


1 






QBaa 


3CBD 


3SS 




Id 


A, iKOtl 




oa 


323 




inc 




QB0B 


3P80 


3S4 




mt 


«, Ivcotl 


QBflD 


D0 


323 


f 


crapr 


A«Ch*0 


eB0E 


B3 


327 




b 


displ0 






326 


t 








3C8E 


329 




Id 


«»l»COtCi 


eBii 




330 




ine 


* 


eBxs 


3FaE - 


331 




•t 


l»eetM 






332 


1 






9BI4 


D0 


333 






a,Ch«0 


eats 


B3 


334 




h 


dlspl0 






339 


1 
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CP/N nXS-«7 ASSERSLfl) VS. 8 





LINE 




SOURCE 


STATEMENT 




VIA 






Id 


A locoth 


BBie w 








ine 




AB 4 a YPA V 








«t 








t 








eeiB 00 


340 






CMpr 


••Ch*0 


0BIC B3 


341 






b 


divpie 




342 


1 










343 


1 












1 


count ar ov4 


ir r AOW 




«Aa 


1 












1 








0B1O 4^ 


•••• 






Id 


A« ^ 


OBIE 3F8P 


346 






mt 


A« Ipeeth 


43 


349 






Id 


4,Ch»3 


0821 3FfiE 


390 






•t 


A« lOCOtM 


0D23 4a 


391 






Id 


A« Ol*9 


0824 3PaD 


392 






•t 


A, loeotl 




393 


1 








0826 3C33 


394 






Id 


a« displM 


0826 


399 










0BS8 se 


396 






test 


««2 


0829 AF 


397 
396 






b 


displS 


082A 3638 


399 


1 




And 


A« ClOl lb 


0B2C 3F33 


360 
361 


1 




•t 


A« dlAPlM 


0826 83 


368 






b 


diaplO 




363 


1 








0B2F 3624 


364 


dlaplSi 


or 


A« raioob 


0931 3F33 


369 
366 






•t 


At dlvplM 




367 


1 
t 










366 


1 


Ivd 


-on- 






369 


1 










370 


1 








0833 3C33 


371 


dlsplOt 


Id 


A, dlAplM 


0839 9S 


372 






tMt 


A, 2 


0836 6863 


373 






b 


dlBOll 




374 


1 










■ 379 


1 










376 


1 


ml 


PArt 






377 


1 










376 


t 










379 


1 










360 


1 


Isd * 


on* 






361 


1 








0836 9F 


362 






tMt 


««3 


0838 684P 


363 






b 


dlspl3 




384 


1 










363 


1 


nd • 


on* 






386 


1 








0838 3637 


367 






and 


A,C8111b 


0B3D 3P33 


366 






•t 


At dlAplw 


083^ 


369 






Id 


A, Id At Ml 



I invort flag 



I M*->»0» 



I imAQinAly pAr-% 



t Isd •on* 
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CP/n TLCS-^7 ASSEMBLER V2.3 

PAGE 3 





OBJ 


LINE 


SOURCE STATEMENT 


ROM PABE Na.AS • 








3AQ1 


390 


out 


a« %op01 




3C36 




Id 










ou^ 


A« %op02 




3B56 


393 


elr 


%6p0&9l 




3BS6 


394 




5Cop0&« 2 








f 
f 




0B4B 


3SSS 


396 


mmt 


SpUVBlf 2 






397 


1 










b 


dispiO 








1 
f 

1 Isd *Qn* 








▲Af 
^Vl 


• 

f 














0891 




403 




dlflplw 


0BS3 


3C3/ 




1 

Id 


A« Idatll 


OBSS 


3AA1 


406 






0BS7 


3C38 


407 


Aw 


ld*t 12 


OBSS 


3AA& 


408 






OBSB 


3B16 


409 


9Wt 


9Cop0&« 1 


0B5D 


3B&& 


410 










411 


1 




0BSF 


6689 


412 


b 


di*piO 






413 


1 








414 


t 








419 


1 iMAQlnsly 








416 


1 








417 


1 








418 


1 kmy scan n 


lady 






419 


1 




0B6i 


39as 


480 




spuvsl,2 






421 


t 




0863 


SF 


4es 


diapllt tMt 


*,3 


0B6# 


B9 


423 


b 


displ4 






424 


1 








429 


1 amd * on* 








426 


9 




0B&5 


3837 


427 


and 


A,C0111b 


0B67 


3F33 


428 


s« 


dlsplM 






429 


t 




0B69 


3C39 


430 


Id 


ld«Ml 


0B6B 


3AA1 


431 


out 


««%op81 


0B6D 


3C3A 


432 


Id 


a,ldama2 


0BGP 


3A02 


433 


out 








434 


1 




0B71 


3B2& 


439 




%op0&,S 


0B73 


3BS6 


436 


clr 


«op0&, 1 






437 


1 




0B7S 


3929 


438 


mmt 


mpttvsl,2 






439 


9 




0B77 


6Bfi9 


440 


b 


dlspl0 






441 


1 








442 


t Isd *on* 
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CP/H nxs-47 AsscMBueR vs. 8 

pose 4 





OBJ LXNC 




SOURCE 


8TOTEHCNT 






443 


t 






•S79 


3820 


444 


dittpl4i 


or 


•,8188eb 


eBTB 


or Ad 






•t 


4,dtSOlM 


flBTD 




446 

447 


1 


Id 


a, IdMll 


aSTF 


3001 


448 




out 


AvUopOl 


RON t 


>08e N0.46 


• 








9BBI 


3C3C 


449 




Id 


a, IdMia 


eBd3 


3008 


488 




out 


a,KopOe 






491 


1 . 






8B83 


3816 


492 




Mt 


Mjpvu>t & 


omAY 
VOO r 




493 




elr 








494 


1 










489 


1 










498 


1 rvtum 








437 


1 










498 


1 






0889 


2930 


499 
448 






hl.dlmpl 


0BaB 




481 


t 


Id 


*,«h»7 


0BaC 


3fiOF 


462 
463 


t 


dielr 


11, leiiiib 


eB8E 


3C1C 


464 
469 


t 


Id 


o,olrb 


eB90 


13 


466 




RCfl 




0891 




467 




Id 


«,di»p* 


0B93 


28 


468 

469 


• 


rmti 








478 


f 










471 




•nd 





088ENBLY COMPLCTCf 



8 PBOSRON KRRORCBI 
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SYMBOL TABLE 



« cfiMMan 








0O15 


9 


COMMAL 


0014 


* 


DATA0H 


0081 


w UM 1 1 IMs 




* 


DATAIH 


0083 




DATAIL 


0082 




DATA8H 


0083 


V UH 1 Urn 






DATASH 


0087 




DATA3L 


0086 


• 


DATA4H 


0089 








DATACT 


0200 




DCH 






OCL 


00FC 










0032 




DI8PH 


0031 




DXSPX0 


0B89 














DXSPL0 


0B33 




DXSPLi 


0B63 


ftTQSI 9 






DXSPL3 


0B4F 




DX8PL4 


0B79 




0X9PLU 


0033 


SB 












XNCOTH 


008C 


* 


ir«:am. 


006A 


* xnwu 1 n 




* 


KEST 






KEST0H 


0043 


• 


KEST0L 


0048 




DMAS 




nc-9 1 AW 


0044 




KEST^ 


0047 


» 


KEST8L 


0046 


* KE5T3H 


0049 




KEST3L 


0046 




KEST4H 


004B 


* 


KEST4L 


004A 


* KEST7H 


0040 


* 


KE3T9. 


004C 


« 


KESTBH 


00S1 


• 


KE5TBL 


0080 


« KEYNO 


0OS9 


« 


KEYNN 


002A 




KEYOO 


00£B 


* 


KEYON 


008C 


# KEYS 


O100 


• 


KEYSB 


0830 


• 


KEYSC 


000E 


• 


KEYT 


0300 


♦ KEYTB 


0ecB 


« 


LCICOT 


000D 




LSA8L1 


003B 




LDASL2 


003C 


LDASHl- 


0039 




LBAsna 


O03A 




LSATUl 


0037 




LDATL2 


0038 


LDATMl 


0039 




LDATMB 


0036 




LECOTH 


006F 




LECOTL 


0060 


LECOrm 


005E 


* 


LEDD 


0310 


• 


LIOVFI 


0600 


• 


L10VF8 


0000 


« LMXN 


03E0 


* 


LREMO 


0E00 


« 


LVLFEX 


0C00 


* 


OVERSfl 


0078 


♦ 0VeR2H 


0071 


* 


0VER2L 


0070 


<» 


OVERAl 


001S 


• 


OVERHl 


0011 


« aVERLl 


0010 


« 


PfiRlTT 


000C 




PARXTY 


000B 


• 


REAOC 


0088 


• REAON 


00S7 


* 


REMDB 


OO60 




REMDl 


0061 


• 


REn08 


0068 


* REHD3 


0063 


• 


REMD4 


00&A 


• 


REM05 


0069 


• 


REHD& 


0^6 


• ftEHDT' 


0067 


* 


nsim 


006A 




RE2n(M 


0069 




REHOL 


TO68 


* RKCE 


0050 


* 


RNH 


006B 


« 


RNL • • 


006D 


* 


RNH 


006C 


* RURPCH 


00CA 


* 


RWRPO- 


00C8 




RURPCn 


00C9 




SERVRC 


000F 


• 8PUCP 


0034' 




SPUSH 


0003 




8PU5K 


0023 


» SPUSL 


0008 


» SPUVDM 


0004 




SPIA^ 


0000 




SPUV8L 


0009 




spuvun 


0001 


♦ 8PU 


00FF 






00C7 




TABLE 


0000 


* 


TXHR8H 


00FA 


* Tir>lR2L 


00FB 




TIPSTEH 


00P9 


• 


TimRHN 


00F6 


* 


TIHRHO 


00 IB 


* TXHrej4 


O0F4 


« 


TIttRLO 


0019 


* 


TXHRMN 


00^9 




TXARMQ 


001 A 


• VLFC 


OWBA 


* 


VLFEC 


0016 


• 


VLFRB 


0009 


* 


VLF7B 


0008 


• VLFTH 


0007 


* 


VLFTL 


0006 


• 


VLFXA ' 


0038 


* 


VLFXH 


0091 


♦ VLFXL 


0090 


» 


UAfSPCL 


00C4 


• 


UARPCM 


00C3 


• 


URXTEH: 


0086 



• URXTHN 0083 
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CP/M TLC&-47 A8KPVBLER V2.a 



PA8E 



LOC OBJ L.ZNE SOURCE STATEMENT 



I , 

a I 7. 19S3. 

# I CT1ifP4740P> 
9 I 

ft I t*bl« rout in* 

T I 

• I 

9 , 



•list 

zr % 



ROM P08E NO. • 



8ft org h* 000 

eOOO 63E0 C9 b iMin 

30 I 

6C80 31 b lvir»» 

' 3« I 

28 33 r«tl 

OOOS 00 34 nop 

33 I 

000ft ftftOO 3ft b llov^t 

37 I 

OOOa 6D00 30 b liOvfZ 



40 b IdiBp 

♦I I 

42 b Irwe 

♦3 I 



ASSEMBLY COMPLETE, 



O PROORAM ERROR C8> 
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CP/K TI.CS-A7 ASSEMBLER 

PA8E E 



SYMBOL TABLE 



LDXSP esdo LiovFi e&ee lzovfe 0000 lmain 03eo 

U&O 0Ee8 LVLFEX OC00 

DEFINED 6 USER SYMBOL C8> 
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CP/n TUCS«-47 ASSEMBLER VS. 2 



LOC OBJ 



LINE 



SOURCE STflTElCNT 



7. t9B3. 



VI. e 



^ww^s con* 



ITHP4740P> 
routlna 



•nollst 



•list 



ROM PASE NO. 32 



ODOO 3F7S 
0D8E 44 . 

aD94 36feF 
0006 2970 



ooaa 40 
0D09 3Aao 



0O0B 3CGB 
0D0D 01 
0OeE 6D43 



0D10 3BO0 
0O1£ AP 
•t4rt bit 



EBa 



269 

270 t 

271 t 

272 I 

273 I 

274 I 
679 t 
276 
277 
£76 
279 
2B0 
2S1 t 
2B2 I 
283 I 
£04 
269 
286 
£67 I 



St 

Id 

KCti 

•ielr 



4^ 0V91^£4 

A, C0ie0b 

it,101tllb 
hi, ov«r21 



out Stepld 
ttlllltllllltltlintltllllMIIIIIIIIMIIIUItM 
llltlllltllttMllltl Ml Milt MM llltnillMIIII 



269 It 



291 
292 
293 
£94 



Nl routlM 



••«1 
rmiro 



£97 
296 

£99 
300 
301 



I 

II 
I 



eh*ek 

Id 

0 

tMtp 

b 



it w«« ■tat-t bit 



1100, 1 



I Nl was not *1* 



I chsck port f on 
I port was » !• » it 



Mas not 
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CP/W TlXS-AT aSBEMBLER Va. 2 



POSE 



LOC OBJ LINE 

0D13 4e 382 
e014 3F6B 



SOURCE STOTEMENT 



QD16 3896 

aoia ^ 

CD 19 3FFa 
ODIB 4D 
eOlC 3FF9 
0O1E 47 
eDlF 3FFa 

CD21 46 
0D82 3AaD 



eDS4 2970 
0D2G 47 
0D27 3&OF 
0039 13 
eD2A 3C72 

eoac 3B46 
0D2E 2B 



00^ 39F0 
eD31 63 

ai>32 A4 



0033 3B06 
0039 4F 
0036 3FFA 
0038 4S 
O03S 3FF9 
0D3B 4E 
0D3C 3FFB 

0D3e 46 
0D3F SABD 



I 



304 
309 t 
306 
307 
30S 
309 
310 
311 
318 
313 II 
314 
319 

316 II 

317 III 

318 II 

319 r«B»300i 
320 

321 

322 

323 

324 II 

329 

326 

327 t 

3S8 II 

329 rm2e0t 

330 

331 I 

332 

333 I 

334 I 

339 rM210t 

336 

337 

338 

339 

340 

341 

342 II 
343 
344 
349 II 



Id 




%% 




•wtting 


tltMr2 


MTt 


«OP0&,0 


Id 




St 


«,ti«f*eh 


Id 


*f sn' a 


St 


a« t l*f2ii 


Id 




St 




Id 




out 


s«%opld 


rwtum 


rout ins 


KCh 


hltOvsT'Sl 


Id 


a,£0111b 


diclr 


11,101111b 


xctv 


sir 


Id 


«,ovsr2s 


clr 


»op06,0 


rsti 




tMtp 


spuvsn* 3 


b 


rwii£10 




r-s«i300 


Silt 


»ep0&,0 


Id 




St 


t iBr2h 


Id 




St 




Id 


a«Ch*s 


St 


*,tisv-2I 


Id 




out 


«,»opld 



ROM PRCS N0.93 
0D41 6024 



346 
347 
348 
349 

390 I 

391 I 

392 I 

393 I 



ti rwi3g0 

iiiittmiiiMH««Mi»n 
iiiiiiinniMtinnMM 
iiiiiiiiiitntiiiiinni 



I N2«2 



I timsrS stairt 



I jump to irstur^ routlr 



Nl 



not 
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CP/M TLCS-47 aSSEMBUSR VZ.Z 

pasE 3 



LOC 




LXNC 


SOURCE 


STBTEWENT 


ei>43 


3C6B 


394 


* OMb 


to 


•tmh 




00 


339 




cnpiT 






0e 


3S6 






*r 


0047 


92 


337 




b 


PM110 


0D4a 


SB 


338 


r*1000i 


b 


r«1000 






339 


f 1 










360 


t 








40 


361 


r«flil20t 


id 




01)40 


3FSB 


362 




9% 


a, mh 


0040 




363 




%^ 


atmn 


0D4C 


3F&D 


364 




■t 


a, ml 






363 


1 






ODS0 


6084 


366 




b 


rM300 






367 


III 










368 


III 










369 


III 






0DSS 




370 


rwnllOt 




•puvshf • 


0DS4 


89 


371 




b 








372 


1 










373 


1 


data < 


CTMt rout: 






374 


1 






0089 


3970 


373 




elp 


spuwh, ^ 






376 


1 






0037 


3932 


377 




elr 


■pusl, I 


) off 
















378 


1 






0DS9 


6024 


379 




b 


rvM300 






360 


1 










3S1 




•nd 





I PI warn net * 1* 

I <kay currently dapT-nnsad 
I ra^unrt 



OSSEMBUV CmPLETH, 
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CP/H TUC8-47 ftSSEMBLER V£.e 



SYMBOL VftBLE 





^ COMMhD 






CUWIFC 


0015 


• 


C0MH9R 


0014 


• DCH 




* 


DO. 


00FC 


* 


DC34 


OOFD 


• 0I8PH 


0031 


* 


DX8PXU 


0O34 


• 


DX8PL 


0030 


• INCOTH 


ee3B 


• 


XNCOTU 


0039 




XNCOTM 


O03A 


* KEST0H 




KEBTOL 


0022 




KESTIH 


0O25 
0029 


* KEST2H 


0027 


• 


KEgT2L 


0026 


• 


KEST3H 


♦ K£ST4H 


002B 


• 


KE3T44. 


O02P 


« 


KE9TBH 


0041 


• KEYND 


002C 


• 


KEYNN 


O02D 


• 


KEYOD 


002E 


♦ KEYS 


0100 


• 


>«:Y8B 


0230 




KEY8C 


OOOE 


• LCXCOT 


0OOD 


• 


tJDOTl.1 


0037 


♦ LDRTL2 


0O38 
O03E 


.* LDoms 


0038 


• 


LDISP 


0600 




LECOTH 


• LECOTM 


003D 


« 


LXOVPl 


e&oo 


• 


LMAXN 


OBEO 


* LVLFCX 


0CO0 




0VCR2A 


0072 


* 


0VER2H 


0071 


» OVERAl 


0012 




OVERHl 


0011 




OVERLl 


0010 


* P«RITY 


000B 




RCIOOO 


0z>4a 




REMieo 


0D43 




0049 




REn20O 


0O2F 




REI1210 


0033 


• REMDO 


0O6O 


• 


REMOl 


0061 


• 


R£n02 


eo62 

0O66 


• REKD4 


0064 






0063 


• 


REMD6 


♦ REMOA 
RNH 


006A 


* 


REKOH 


0069 


• 


REMOL 


0068 


006B 




RNL 


OO60 






e06C 


* RURPO. 


00ca 


* 


Rwfipcn 


O0C9 


# SERV/RC 


0O8F 


• 8PUSH 


0003 




SPUSK 


0O2O 




8PUSL 


0002 
00O1 


SPUVEM 


0O0O 




SPUVSL. 


0005 


* 


SPUVtW 


* 8PUB 


0OC7 




TABLE 


0000 




TXMRa4 


OOFA 


TXMR2M 


00F9 




TXnRKN 


00F6 


• 


TXMRHO 


O01B 


• TXHRLO 


0019 




TIHRMN 


OOFS 


# TXMRMO 


OOIA 


* VDATRL 


0017 




VLFC 


oooo 


• 


VLFEC 


0O16 


• VLFTB 


oeos 


• .VLFTH 


0007 


• 


VLFTL 


0OO6 

eoC4 


♦ VLFXH 


0091 


• 


VLFXL 


0090 


• 


UARPCL 



0167237 





DA TACT 


osoo 




DXSPA 


0032 




DISPLU 


0033 


• 


KEST 


O043 


• 


KE5T1L 


0024 


* 


KEST3L 


0028 




KESTBL 


O04O 


« 


KEYON 


e02F 




KEYTB 


00CB 


• 


LDATMl 


0035 




LECOTL 


O03C 


* 


LREnO 


OEOO 




0VER2L 


0070 




PARXTT 


00OC 




REHllO 


0092 




REn300 


0024 


* 


REMD3 


0063 




REK07 


0067 




RKCE 


0030 




RURPCH 


00CA 


• 


SPUCP - 


O021 




spuvon 


0004 




SPU 


O0FF 




TIMR2L 


O0FB 


• 


TXMRLN 


00F4 


* 


VDATAH 


0018 




VLFRB 


0009 




VLFXA 


0092 




UARPCPI 


O0C5 



KFXNED 116 USER SYMBOL (8) 
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3 
4 

6 

8 
9 
10 
t1 
12 
13 
14 
15 



3042 Drop Procerior n»in Poutin« 



>>>:*• >>>>>>>> 



RO 
R1 
R2 
R3 
R4 

;R6 
16 lR7 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
23 



C<n«r»I 
C«n«r«I 
Ccn«ral 
Gencl si 
Ccn«ral 
Count-tr 



Rigl ster 
Rtgi»t«r 
R»giTt«r 
Register 
Rcgl »ter 
for count o-i CttD 



--Converter 

— yr«d in drop poll i»»p 
— Convtr ter 

— Converter , Soft counter 
RF csblc switch \ Stor^c cabl« n>jm . 



Interrupt routine s*3drt£S 





< < ^ 


<<<• 


<«« Port 




:P1 




<4> 


<3> <2> <!.. '0. 


Subfc^ib«r Sflftct 


:R1 


^7> 






T«Tt switch Reset out < 15 


;P4 




<2> 


<1> <0> 


Converter Control 


lP5 


r 3 » 


<2> 


< 1 > 


Drop Scan Switch S2.S1,S0 


;P5 








VLF OUT 


;R£ 


3 - 


<2> 


v1> <0> 


Power C>«tec+ I 


;P7 


CO 


<0> 




II 


:P7 




<z> 


» 


ECU flddresj 



.10 'ji 





29 


;COrE 




<«ddrtSS 


Coaent 






pin out 


vO00?> 


30 


DhiT_l 


EQU 


00001 oote 


Tijning d*ta 


'1 ' 






1 


<0001> 


31 


nAT_o 


EQU 


OnOOOOOiB 


Tuning data 


'0 ' 




0 


1 


< oooe> 


32 




EQU 


0 0 D 0 1 0 0 OE 


Cloci dal^ 


' \ ' 




9 


0 


<OODA> 


33 


LODDrt-^ 


EQU 


00001 oroe 


Load pul?e 


-data 




o 




< 0004> 


34 


PWPDTt* 


EQU 


000001 OOB 


Pow<r o*f 






p 


4 


<Oooc> 


35 


pwRC'T: 


EQU 


00001 lOOB 


Pouer on 






0 


4 


^0003> 


36 




EQU 


0000001 IB 


Cable ?e)ect 


H 




0 




<0008> 


37 


CftBL_e 


EQU 


noool 01 le 




B 




n 


3 




39 


PETDA- 


EQU 


00001 1 OIB 


Po^er check 










<000c ^ 


39 


CmBL C 


EQU 


000001 1 oe 


•lable Select 


c 




P 


6 


<000E'- 


40 


C^iBL r 


EQM 


n 0 0 0 1 1 1 OB 


Cable :el«ct 


r 




tt 





41 ; 

42 ; 

43 COyNT_p; 

44 : — . 

45 

46 

4T 
48 
49 



EQU 



rDE-'C^T 
;03PC»T 
;SETD-T 
:REr.-C*-T 



''all able 
3 

- ^ub. Co»«drd 
EQU OOH 
EQU 01 H 
EQU 02H 
EQU 03H 

- n«iiorv loc. 



lebel 



conrt ant 

• 04 -54 1 C-"" 

cnfftant 

• ['*wice cC'»*k*rol 
■ De^Mce dirolBt* control 

Set data tc- device 
: Read data 





50 


; Label 




head addesr 


/:o<a»ent 


<0020> 


51 


PMRDE* 


EQU 


2 OH 


; 01 Ccpmand 


<0021 > 


52 


CH»%MEL 


EQU 


2tH 


; 03 Cc«n*nd 


CD024> 


53 


SUBnES 


EQU 


24H 


: 04 CoNiBand SUB 


^0025> 


54 


SHOMES 


EQU 


25H 


04 C .?nt»and 


<002D> 


55 


SUB PVR 


EOU 


2DH 


0? Cowntand 


<002F> 


56 


SUBSWT 


EQU 


2FH 




< 0031> 


57 


DRP POL 


EOU 


31H 


; 07 Command 
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FTLEi DR0P7_RST rUEHAPft HEWLETT-PwCKftPD : 8041 rt«i€ftbl«r 01 €7237 



LOCATION OBJECT CODE LINE SOURCE LINE 





<0038> 


98 


DEVPOL 


EQU 


7eH : 


08 






< oa96> 


59 


F0P84 


EQU 


96H 


84 


CoiDMAnd 






60 






























61 




ORG 


OH 






0000 


1 9 


62 






1 






0001 


04 09 


63 




jnp 


START 










64 




ORG 


3H 






0003 


93 


69 




RETP 












66 


; 


ORG 


7H 










67 




JHP 


TIMINT 




TIMER INT. 






66 






























69 




ORG 


09H 






0009 




70 
71 


START : 










0009 


237F 


72 




NOV 


A^ttD7FH 






0008 


39 


73 




OUTL 


PI , A 


: 


PE?ET PUL^E FHp PEP 1 FERAL '•P0CE3S0P 


OOQC 


23FF 


74 




WOV 


H.iOFFM 






OOOE 


39 


79 




OUTL 


PI * A 










76 












OOOF 


F5 


77 




EN 


FLAGS 




€ndble riags IBF 08F 


OOt 0 


AS 


78 




CLR 


Ft 




Fi — use for cc^mmand htatJer' ''AO > 


001 1 


39 


79 


STARTS: 


DIS 


TCNTI 


f 




0012 


69 


90 




STOP 


TCHT 










31 










t»=a=T==» Initialise !»a-«aj«»tttascrr= = = a 






82 










04 connsnd buffer* clCdr 


0013 


B826 


33 




NOV 


PO, *$Nt>MES'*>1 






0019 


B040 


84 




MOV 


9R0» •04nH 










85 
















86 










84 connsnd burner* ci e-or* 


0017. 


.B857 


87 




nov 


R0,«FORe4-*-1 






0019 


BOFF 


88 




nov 


QRO, tOFFH 






X ' 




89 












001B 


B8tC 


90 




ttOV 


P 0 . * D t CH 




r9ois^ 9v bsnk 1 P4 


001D 


B031 


91 




MOV 


PR0.4DRPPOL 




DpOP poll RtSP' ^^94 ^fi4f^SF 






92 










for intspi^up*" ini*ia) ^tSft- 


001F 


B831 


93 




MOV 


P0,«DPPPOL 






0021 


B807 


94 




MOV 


R3.«7 






0023 


BOFF 


95 


INILF 1 • 


NOV 


9P0. 4 0FFH 




t'»op» Poll Mgp initial lZ3tior\- 


0025 


18 


96 




INC 


PO 






0026 


EB23 


97 




DJNZ 


P3, INJUFt 










98 












0028 


B838 


99 




MOV 


PO. trEVPOL 






O02O 


Bfl06 


1 00 




MOV 


P2 . »A 






002C 


8B05 


101 


IW1LP2: 


MOV 


R3.«5 




C'tvice Poll Msp mi 1 1 *1 iX3t lor* . 


002E 


BOFF 


1 02 


1M1LP3: 


MOV 


8R0>«0FFH 






0030 


18 


103 




INC 


PO 






0031 


EB2E 


1 04 






R3,IHILF3 






0033 


EA2C 


1 09 




DONZ 


R2, IN1LP2 










106 


t 










0035 


BF04 


107 




MOV 


R7,II04H 




Initidlir« sddreri Pcgjster. 






108 










for interrupt routine rtarfir 






109 












00S7 


23 04 


no 




MOV 


A,»PURDTO 




All coverter rvitch off 


0039 


14D2 


111 




CPLL 


ALLCHT 






003B 


2303 


112 




MOV 


A . •CABL_A 






003D 


1402 


113 




CALL 


ALLCMT 










1 M 


; 


MOV 


A,«CABL.C 




CI Or Subscribe** data 



193 



0167237 



locmtioh object core line ?ouftc lime 



003F 5454 

0041 C5 

0042 23 OA 
Q044 6£ 
Q04S 6003 

0047 25 

0048 43 



004? ^676 
004B 7690 

004D 22 
0046 0449 

0030 

0051 22 

0052 AB 
0«53 03F7 
0055 F649 
OW FB 
0058 039B 
005 A B3 

005B 64 
005C 66 
005D 68 
005E 
0IJ5F 6C 
OOAO 6E 

0061 70 

0062 72 
0ft63 74 

006-1 o«eF 
0066 0497 
0068 044? 
Oui^o 94B« 
006C »4DA 
006E X4«C 
0070 944? 
0072 r47F 

nnra C4t>4 



On -ft ^0 
0«J?9 

OOrS 5436 

oorD »4«? 



»1? 

1 16 
I ^7 
1 18 
H9 
120 
121 
1£2 
123 
124 
US 
126 
127 
128 
12? 
130 
131 
132 
133 
134 
135 
136 
137 
138 
13? 
140 
141 
142 
143 
144 
145 
146 
147 
148 
14? 
150 
151 
152 
153 
154 
155 
156 
137 
198 
15? 
t60 
161 
162 
1€? 
1<9.4 
It-T 
»b6 
16^7 

tee 

lo? 

jro 
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CALL 
CALt 

nov 
hOV 
nov 

EH 

STRT 



AtLCHT 

INIT^P 

RBO 
A.VOlO 
T.A 

R3,»C0UNT_R3 

TCHTl 
CHT 



START2: 



START4 I 

; 

STARTS: 



COnnAHD ] 



cono: 
com : 

C0n2: 

COrt-a: 
C0tl5! 
C0I161 
COnT : 
con? : 
i — 

; • 

COHT I : 



JN I BF 


C0HT1 


JFI 


STARTS 


tu 


A^D86 


JTlP 


START2 


CLR 


F1 


IH 


A^DBB 


tlOV 


R3 1 A 


ADO 




JC 


START2 


nov 




ADO 






9A 






DB 


COHO 


DB 


com 


DB 


con2 


DB 


cons 


DB 


C0I14 


DB 


C0I13 


DB 


C0M6 


DB 


C0H7 


DB 


cone 




RESET 


jnp 


RPDL 


JfTP 


START2 


JW> 


CTFC 


jnp 


sniD 


jnp 


SPC 




START2 


JHP 


SDPS 


JHP 


SDEPS 




r«jpon*« 


nov 


frO. tF0P^4* 


nov 


P.4pn 


je7 


C0MT2 




PE5P84 


j«p 


STAPT2 '• 



Poucr 4«t«et lin% Init 1*1 i:»t ion 

t 

; Ti»cr counter s«t 01 Oh * 

; m»wm |nttl»M2« «nd 

; IBF full ? 

C«s« of u«lnQ coiiMnd port 

; Error — D»t* Coaminy ignored 

F1 ri»9 cl««r 
Input CoftikAnd 

If «nt«r co»tt«nd ii lftw»lld on« • CT. 
; < Input > 

I 

; EstiB«tt Juap •d^«*s 



r«s«t co»»»nd 

r««d powtr d«t«ct lin« 

not •9Vi9'>«d 

cowik«nd tvn«r 'r«qu*r\cv Qtk^nif^ 
s<nd »«ss»9« to ^'evice r**ronj« 
»ubrcriw«r poi^r.cftbl« 'TOn^roi* 
not «sJign«d 

d«fin« drop poll i«'ju«nc< 
4«fin« d^^'ic« poll lequens* 



"^4 C0lll»%*""3 w»2 o'tcur^a 



71 ?lMpTi 



CoMotnd r«sponx« 
nov A.tOOH 
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LOCATION OBJECT 

OOQt 90 
0082 0449 

0094 

0086 ro 

0 0B7 F249 
0089 D27F 

009B 34 ID 

008D 0449 



009F 6f>00 
00?1 BB01 
0093 34FC 
0093 0411 



0097 OE 

0098 930F 
009A AS 
009B OF 

009C 47 
009D 4B 

009E Be«o 

OOAO AO 
00A1 BA01 
O0A3 Be02 

OCAS 34FC 
00A7 14a8 
O0A9 0449 



OOAB B8Z0 
QOAO FO 
00m£ 43C0 
OOf 9 AO 
OOei 3'4C8 

ooe3 83 



OOM 6821 
O0B6 BB03 
OOPS 3410 
008A 23FF 
OOBC DB 

ooep 0640 

OOBF B621 
OOCl FO 
00C2 03FA 
00C4 F649 



MOV 


STS,A 


jnP 


STftRT2 


nov 




nov 


O.9R0 


jsr 


START2 




STARTS 


CfitU 


ftES04 




START2 



0« rcwn5« 11 not, e-|*t:,r„,t ft»tuS t r,t...rn. 

S«nrj to D»t*_Frocessor 
r«turr* »»in routine 

nov R3,«0i 
CALL PESOUT 

JBP STARTO r«f«X 

R«»<1 power <l*t*ct Un« t R€%d ECU A<*dr«« > 



rODC LINE SOV^-CE LINE 



172 
173 
174 : 

COHTr- 

176 
177 
1 78 
179 : 
139 
181 : 
182 
183 
184 
185 

IS6 PE?eT 

1 3? 
t 90 
191 : 
t92 PFPL 
193 
194 
193 
19^ : 
197 
193 

I OQ 

200 
20t 
202 
203 : 
204 
203 
206 

207 ; 

208 : 

209 PS: 
210 
211 
212 
213 
214 
215 
216 
217 
218 CTFC: 
219 

220 

221 

222 

223 

224 : 

223 

ZZ6 

228 



novp 


A.P6 


OHL 


A,«OFH 


MOV 


R3.A 


novo 


A.P7 


SWAP 


A 


OFL 


A.R3 


nov 


RO,»F«PX-ET 


MOV 


eRO . A 


nov 


R2.401H 


nov 


R3*<I02H 


CALL 


RCSOUT 


CALL 


PS 


jnp 


START2 


nov 


RO, tPURDET 


rtov 


A.8R0 


ORL 


A,il100000ftE 


nov 


R2.A 


CALL 


PURCKK 


RET 






Change 


Tuner Frequ*nc 


nov 


RO.tCHAHEL 


nov 


R3.t03H 


CALL 


IHPCOn 


nov 


A,t0FFH 


XRL 


A,R3 


JZ 


START* 


nov 


RO,«CHAMEL 


nov 


A.ffRO 


ADD 


fl,t-06H 


JC 


START2 



I 0 



povter detect 
T. ECU AddreiF 



2 bvte %^r>4 to d»ta processor 

Send to D«t»_Proceiior 
Call »ubscriv«rs pouer check 

set poMcr detect lJt»« all hj^h • 



II 5ut>xcriv«r po^er on 
. for Sutscriber th^t po-er<d of< 



converter number 



Stored 

E^^or - input 'ista is invalid one. 
Error - Drop nuaber is invalid. 
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279 








00C6 


3466 


230 




CALL 


TUMEP 




BA03 


231 




nov 


P2.fC3H 


OOCA 


BB02 


232 




KOV 


P3,«02H 


oocc 


B82I 


233 




HOV 


RO.tCHAHEL 






234 








OOCE 


34 FC 


239 




CALL 


PESOUT ; 






236 


; 






09D0 


0449 


237 




jnF 


START2 






238 












239 








00D2 


3C 


24 0 


ALLtHT : 


novo 


P4,A : 


oon3 


BOCO 


24 1 




nov 


R2.«0C0H ; 


0OD3 


74AE 


242 




CALL 


SELECT 


D0D7 


83 


243 




PET 








245 




Send tt«s»*o« te 0«vicc » 


00D8 


S44C 


246 


FINDS*: 


CALL 


MA 1 T_B4 ; 


DDDA 


B826 


247 


"flTD: 


ttOV 


P0,«3Ht>llE?'*^ 1 : 


OODC 


FO 


248 






A«9R0 


OODD 


F2D8 


24? 






FIND84 ; 


DODF 


D2E3 


250 


SnTOO: 


•;e6 


SnTOI ; 


OOET 


5410 


291 




Call 


RES 04 : 






252 








P0E3 


231 0 


253 


SHTD! : 


NOV 


A, 9000100008 


00E3 


90 


254 




nov 


ST5,A ; 


00E6 


C8 


233 




DEC 


PP ; 


D0r7 


B602 


256 




nov 


R3.ft002H 


00£9 


941 0 


257 




CALL 


IMPCOH ; 


OOtB 


F6 


238 




nov 


A.R3 J 


OOCC 


D3FF 


259 




XRL 


A.tOFFH 


DOEE 


C64D 


260 




JZ 


STAPT4 






261 








OOFO 


B826 


262 




nov 




00F2 


FO 


263 




nov 


A.OPO 


Q0F3 


AB 


264 




nov 


R3.A 






269 








0OF4 


03F9 


266 




ADD 


A, •-7H 


00F6 


E6FO 


267 




JNC 


SnTD4 


00KB 


2438 


268 




JRP 


SnTD2 ; 






269 


t 






OOFA 


18 


270 


snTp4 1 


INC 


RO ; 


(»OFP 


341 0 


271 




CALL 


iNPCOn 






272 


; 






OOFO 


FP 


273 




nov 


A.R3 


OOFE 


03FF 


274 




XRL 


O.40FFH 


01 00 


C6rA 


273 






STABT7 






276 












277 






co»*4n<l stt routtn' 


01 02 


8827 


278 




nov 


RO.tSNDNES*: 


01 04 


B924 


279 




nov 


RI.ISUBnES 


0106 


FO 


280 




nov 


A.9R0 


0107 


33F8 


281 




ANL' 


A,i0F8H 


01 09 


77 


282 




RR 


A ; 


01 oo 


77 


283 




RP 


A 


01 OB 


77 


294 




RR 


A : 


01 OC 


AA 


289 




nov 


R2,A 1 



Changing fr«a'j«ncv 

Send C'st«_Pr9C€iTor r«»pon»« " 03 * 
rtturn aain routir** 

It 84 Cnt' sf crxit^then yend i* C'%ti_'*'-;C€r 

S«ft th»t bxjfftr for H4 conotand it ti»p*-' 
buffer iw full. then thij routir* 

for rending to device tv >nt. rout in* 
Send 04 r«ypDnf« to 0*t» P»*cc«rffor 

04 co»»«nd buff" 
input 2 b*»t€ f debtee ID ,rvTE COUNT > 



S«« the nuftbcr of rend bvt«» 

for *ta processor 



If BVTE COUMT i* greater th»n 6 

then.snDut data •^as aborted . 
abort co»»»nd ' illiga) return > 

input Message dat a 



coB«k«nd . addrc»* 

rub. aes5*ge for jntr. routine 
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LOCATION OBJECT COPE LINE SOURCE LIME 
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01 OP 
OtOF 
0111 
0112 
01 13 
01 14 
01 16 
01 1 7 
01 18 
0119 
01 IB 
01 ID 
01 IE 



031F 

C62P 

FA 

97 

€7 

033C 

A3 

A1 

FA 

1231 

230F 

31 

A1 



Ot IF B826 

0121 FO 

0122 43C0 
0124 AO 



0125 FP 

0126 962A 
0128 BD04 
0I2A CD 



0128 0449 

012D 8102 
Ot2F 24 IF 
0131 23F0 

0133 91 

0134 47 

0135 A1 

0136 241F 

0138 8040 
OrjA 0449 



01 3C 23 
01 3D 22 
01 3E 22 
013F 21 

0140 32 

0141 32 

0142 11 

0143 11 

0144 11 



286 


SRL 


A, tl FH 


287 


J2 


EXPAND 


238 


nov 


A.R2 


289 


CLR 


C 


290 


RRC 


A 


291 


ADD 


H , mr Ml, I l?L. 


Z92 


novp 


A.9A 


293 


rtOV 


eRi,A 


294 


MOV 


A.R2 


295 


JBO 


ODDFNC 


296 


nov 


A,«OFH 


297 


ANL 




298 


MOV 


9R1 ^A 








300 ; 






301 SUBCOMi 


MOV 


RO/HSNOME 


302 


MOV 


A. PRO 


303 


ORL 


A, HOC OH 


304 


MOV 


9R0« A 



305 
306 
307 



Set 04 Buffer full < activt 



count <Sown R5 ' Count tiB»e Mhich 04 coiBB*»r,d ocyred 



308 






HOV A . P5 






309 






JHr SET_ 


R5 




310 






MOV R5,»C0UHT_R5+1 : 


311 


SET_F:5 : 




DEC P5 






312 












313 












314 




JMP 


STftRT2 






315 










si'pand coniB 


316 


EMPhND: 


MOV 


ePt .«02H 




317 


JMP 


SUBCOM 




rend to 


318 


Or.-DFHf. : 


MOV 


A,«OFOH 






319 




ANL 


A.9R1 






320 




SUAP 


A 






321 




MOV 


9Rt .A 






322 




JMP 


suecon 






323 










Set statu* 


324 


SMTD2: 


MOV 


eP0>f40H 




325 




^HP 


STftRTS 






326 










t«ble 


327 


J 


Kind of function d«fin« 


328 




number of coi)i»«nd 




as follow- 


329 




1 


— — device 


contor 1 


330 




2 


fend device 


data 


331 




3 


read device 


inf oraat ion 



332 ; 

333 ; 

334 FNCTBL: 
335 

336 
337 
338 
339 
340 
341 
342 



P8 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 



23H 


; 1-0 


22H 


3.2 


22H 


5,4 


2IH 


; 7,6 


32H 


; 9.3 


32H 


1 B,A 


11H 


: D.C 


11H 


; F,E 


11H 


; 11,10 



comnand nuober 
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LOCATION OBJECT CODE tlHE 
Dt43 22 

0147 22 

0148 22 

0149 33 
0I4A 33 
Ot4B 33 



SOURCE LINE 



01 4C &8Z0 
01 4E BB01 
0150 5410 

0152 FB 

0153 03PF 

0155 cerft 

0157 B8SD 
0159 FO 
01 5307 
OtUC AB 
01 5D AC 
0I5E FO 
0I5F F272 

0161 54BC 



0T63 

0163 FC 

0164 AB 

0165 FO 

0166 0276 

0168 54C0 
01 6A 

ni6A BOOS 
016C BB02 
01 6E 34FC 
0170 0449 

0172 54B4 
0174 2463 

0176 54C4 
0178 246A 



01 7A 044D 



01 7C BBFF 



343 


OB 


22H 


; 13*12 


344 


08 


22H 


: 15.14 


345 


OB 


22H 


; 17.16 


346 


DB 


22H 


; 19,18 


347 


08 


33H 


: 1B,IA 


348 


OB 


33H 


: 10/tC 


749 


08 


33H 


; IF, IE 



350 
351 
352 
353 
354 SRC: 
355 
356 
357 : 
358 
359 
360 
361 : 
362 
3^3 
364 
365 
366 
367 
368 

369 : 

370 SPC1: 

371 ; 

372 ; 

373 $RCCOni 
374 

375 
376 
377 
378 

379 SSCO: 

380 ; 

331 SSCCOH: 

382 : 

583 

384 

385 

336 

387 ; 

388 SPCO: 
38? 

390 ; 

391 SSCIi 
392 

393 ; 

394 ; 

395 START? I 

396 ;••«•«•! 

397 ; ' 

398 * 

399 CHCFAL: 



vend d«ts n to d*vic« 
n ■ 1 to 9 



r««<3 ocvicc Infora^tlon 



other s«nd d«t » 



Subscriber pov«r control & Sub»criver Switch Control 



NOV 
WOV 
CALL 

nov 

XRL 

jr 

MOV 
MOV 
AHL 

nov 
nov 
nov 

JB7 
CALL 



nov 

HOV 

nov 

JB6 
CALL 



nov 
nov 

CALL 

jnp 

CALL 

^lnp 

CALL 



R0.4SUBPUR 

R3,t01H 

IHPCOn 

A, R3 

A.«OFFH 

START7 

RO,tSUBPMP 

A.8R0 

a,»07H 

R3.A 

R4,0 

A,9P0 

SPCO 

PWROFF 



A,P4 
R3>A 
O,9R0 
3SC1 

CABLEft 



R2,0 05H- 
R3.0 02H 

RESOUT 
START2 

PWROH 
SPCCOn 

CA8LEB 

ssccon 



Ch^ct E»-ror indi cater. 

Drop N«jmb«r 

. **•' 

bit 7 €.qua] 1- po»^«r on 0- power off 

Restore Converter Number 

bit 6 equal i- lel. cable (* 
0- sel . cable B 

?end r-rponse " 05 * 



JHP STflRT4 ; 

Define Orop Poll Sequence > 
nov R3,t0FFH 
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FILE: DP0P7_P5T MJEHiSPw 
LOCATION OBJECT COPE LINE 



50UFCE LINE 
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01 7E 83 


' 400 




PET 






401 


: 






01 7F B831 


4Q2 


SOP? I 


rtov 


R0,«DPFPOL 


6603 


403 




nov 


P3,t03 




404 


! 






0183 3494 


405 




CALL 


CHANCE 




406 


* 






0185 FB 


407 




nov 


«,R3 


0186 D3FF 


408 






A . #OFFH 


0188 C67A 


409 




J2 


START7 




41 0 


■ 






018A BR07 


41 1 




nov 


R2# »07H 


018C BB01 


412 




nov 


R3,tt01H 


OieE 34FC 


413 




CALL 


RESOUT 


0150 0449 


414 




jnp 


START2 




415 


: 






0192 0450 


416 


STAPT9: 


JMP 


STRRT3 




417 


; 






01:^4 0694 


418 


CHANGE : 


JNIBF 


CHANGE 


0196 767C 


419 




JF1 


CHCFAL 


0199 22 


420 




IH 


A.D66 


0199 AO 


421 




nov 


9R0, A 


01 9A 72B5 


422 




JB3 


MOPOL 




423 


I 






019C 47 


424 


RETPOL- 


SWAP 


A 


01 9D 18 


423 




INC 


RO 


01 9E AO 


426 




nov 


8P0. A 


019F 18 


427 
428 


; 


INC 


RO 


OinO EB94 


429 




0JN2 


R3, CHANGE 




430 


; 






01ft2 D6A2 


431 


POLMOP : 


JNIBF 


POLnOD 


01ft4 767C 


432 




JFI 


CH?yAL 


01A6 22 


433 




IK 


A.DB8 




434 


; 






01 A7 2A 


435 




XCH 


A,R2 


OlftS 8931 


436 




nov 


R1 .»DRPPOL 


01AA F1 


437 




MOV 


A,^?P1 


01A6 AO 


438 




nov 


9P0,rt 


01 AC 2a 


439 




:XH 


A.R2 




440 








01 AD 34C9 


441 




CALL 


SETP7 




442 








01 AF 08 


443 




DEC 


PO 


01BO FO 


444 




nov 


A>9R0 


01B1 4330 


445 




ORL 


A.*80H 


OtB3 AO 


446 




nov 


8R0.A 




447 








0IB4 83 


448 


CHCEHD : 


RET 






449 










450 








0185 2A 


451 


HOPOL : 


XCH 


A,R2 


OtB6 FB 


452 




nov 


A,R3 


D1d7 D303 


453 




XRL 


A. #038 


01B9 C6C1 


454 




jr 


PETSTP 




435 








01 B8 C8 


436 




DEC 


RO 



Ch<no« Drop poll forwat 



^OUPCC LINE 
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FILEi DR0P7_P,ST:U£HftPA HEWLcf T-PmCKORD : 3041 ftjj«»M--r 
LOCATION OBJECT CODE LIHE 

oiec PO 

01BD 4390 
OIBF 

01CO 18 

OICl 2ft 
01 C2 249C 



0tC4 PI 
0IC3 930P 
OtC7 Al 
01C8 83 

01C9 03FP 
01CB P91F 
01 CD 96C4 

01CF PI 
0100 4320 
01D2 At 
01 D3 83 



0167237 



01D4 
OI06 
OtDB 
OfDA 
OtPB 
01 DP 
01 DE 
010P 



D6D4 
76PA 
BB38 
22 

93 or 

A6 
AC 

C6E7 



01EI P8 
01 £2 0307 
01 E4 A8 
0lf5 EBEl 

01K7 PBO? 
DIE? 541ft 
01EB FB 
niEC P3FF 
01 EE C6Ph 

OlPO Bfl08 
OIKZ BB02 
0IP4 B8 04 
0IF6 34FC 
01FB 044? 

01 FA 044P 





tlOV 


AjffPO 






A,t90H 




nov 


9P0,A ; 


440 ; 






461 


INC 


RO ; 


462 S 




A,P2 


4^3 rcT&Tr . 


XCH 


464 




RETPOL ; 


469 ; 






466 ; 








nov 


A«9P1 


468 


AHL 


A, ti 1 01 1 1 1 1 e 


46? 


MOV 


BRI.A 


470 


RET 




471 : 






472 SETPT: 


URL 


A,ttOFFH 


473 


nov 


R1,i31 


474 




RHDPBN 


475 : 






476 


nov 


A.9PI 


477 


ORL 


A,«ooi oooooe t 


473 


nov 


9P1,A 


479 


PET 




480 ; 






481 ; 






482 ; 

483 ;i«»tt««»«*#t««Mt«ttt«««M»»t»»«l»»1»««*»*«#<*»«****»*««#**«* 


484 ; 


P«f in« 


Dft-'Sce Pol 1 S«au«ncc > 


485 : 






486 SDEPS: 


vWIBF 


SDEP9 ; 


487 




STARTS 


488 


rtov 


RO,»DEVPOL 


489 


IN 


A,DBB 


490 


ANU 


A.S07H : 


491 


nov 


R3. A 


492 


nov 


R4, A 


493 




SPEPS1 


494 : 






495 SPEPSO: 


nov 


A,PO 


496 


ADD 


A.anw 


497 


nov 


RO.A 


498 




R3. SDEP«0 : 


499 ; 






500 SDEP?! : 


nov 


R3,t05H 


501 


CALL 


INPCOn 


502 


MOV 


fi,R3 i 


503 


XRL 


A,»OFFH 


504 




STARTS 


505 ; 






506 


MOV 


R2,t08H 


507 


nov 


R3,»02H 


508 


MOV 


R0,»04H 


509 


CALL 


RESOUT 


510 


OMP 


START2 ; 


51 1 ; 






512 STAPT8: 


JMP 


START 4 
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314 




F^spons* Output 






oirc 


86FC 


315 


RESOyT : 


JOBF 


RESOUT 




Check Glut t>uT«r full 




OtFE 


93 


316 




CPL 


FO 








OIFF 


FA 


317 




MOV 


A * R2 








0200 


02 


318 




OUT 


D8B. A 




. ' ' output -C't'aaar.d. . - • 








319 














0201 


CB 


520 




DEC 


R3 








0202 


FB 


521 




MOV 


A,R3 












322 














0203 


C60D 


323 




JZ 


RESEHO 




Com«4(^4 on I V 








324 














0203 


8603 


323 


RETCMT : 


JOBF 


RESCMT 








0207 


83 


526 




CLP 


FO 








0208 


FO 


527 




MOV 


B,9R0 




outp'jt - data.... 




0209 


02 


528 




OUT 


DBS. A 






02 OA 


18 


52? 




INC 


PO 








0208 


EBOE 


330 




DJNZ 


R3.RESCH1 








02 OD 


83 


331 


RESEHD 


RET 










020E 


44 03 


332 


PESCM1 


JMP 


PESCNT 












333 


















334 


















335 


. input 


comtnAna »f\4 data 








336 


















337 




PO 


responf « 


VBt^ he3<:I address 








338 







B'-'t«s o*' 


input 4ata 




0210 


D610 


339 


IHFCOM 


JHIBF 


IHPCOM 








0212 


761A 


34 0 




.IF1 


IHPEMD 




- coram I ng dat» is not » c-?<wa»r.d 


0214 


22 


341 




IN 


A>De8 




input " • 




0213 


AO 


942 




MOV 


9R0, A 




Store Data 




0216 


18 


543 




IHC 


RO 








0217 


EBtO 


544 




DJN2 


R3. IMPCOM 








0219 


83 


545 




PET 










021 n 


BBFF 


346 


IHPEMD 


MOV 


RJ, ilOFFH 








021 C 


83 


347 




PET 






da*^ B failure 








548 


















349 


















550 


















351 


; 04 r«5pon5 


e output routine 








552 


















553 














02ID 


FO 


354 


PE504: 


MOV 


A.epo - 








021 E 


C62F 


535 




JZ 


301 




: error ibe5 5a*94 








336 


















357 




ADO 


A,»-7 












338 




JC 














359 














0220 


FO 


560 




MOV 


A,AR0 








0221 


0307 


561 




ADD 


A>t03H 




: ♦ Device ID cowman^- .PVTE 


COUHT 






562 


; 












0223 


AB 


563 


SD2: 


MOV 


R3.A 








0224 


BA04 


364 




MOV 


R2.«04H 








0226 


B823 


36? 




MOV 


RO>»SHDnES 








0228 


34FC 


566 




CALL 


PESOUT 




r«spon5« 








567 














022A 


8826 


366 


S04EHO 


MOV 


R0,#SMDMES+1 






022C 


B040 


569 




tiov 


9RO.i4 0H 




: clear rt4 r-jponie for ne* t 


•J at a J 


02ZE 


83 


370 




RET 











FILE: OPOPT.PST 
tOCftTION OBJECT 



02Zf 2304 
0231 4423 



0233 

0233 B837 

0235 FO 

0236 F24r 

0238 C648 



201 

COPE LINE rO'JPCE LINE 



023A 
023B 
023D 



FO 

0303 



023E C8 



023F 
0241 

0243 
0243 
0247 



8^84 
34FC 

8837 
8080 
83 



02.i8 8804 
024A 443e 

024C 
024C FD 
024D 9653 
024F 5433 
0231 eD03 
0253 
0233 83 

02j4 8820 
0256 BOCO 
0238 14AB 
0236 83 



371 
372 
573 
574 
575 
576 



SD1 



MOV 



a. too4H 

SD2 



0167237 



Error a4SS *a« 



P«*ponx« 94 CORiA4n4 



378 t 

579 RE? 54: 

580 

581 

582 

583 ; 

384 RESP©*: 

585 : 

586 

587 

388 

589 : 

590 Fft4EPP; 

591 ; 
392 
593 
594 ; 
595 
596 
597 
598 
399 : 

600 F84rAL: 
6U1 

602 : 

603 UATT_84: 

604 " 
605 

606 
607 

608 WhIT^END: 

609 * 

610 : 



584EMC' 



nov 

nov 

.iB7 



MOV 
ADC* 
MOV 

DEC 

nov 
CrtLL 

MOV 
MOV 
PET 



MOV 
JMP 



R0.«For844t 

A.9P0 

END_34 

F84FfiL 

fi, 9P0 

R3.M 

RO 

B2,«84H 
PEtOUT 

RO . •P0P8<»*1 



P3,«04 
Fe4ERR 



L ftlted at aain looc »"ninc. 



£»-or* E VTE C OUNT < or r^n^ 



If VLF ceaauntcation is failed. 
: "tr\i) that condition to data prociF 



MOV 
JHZ 
CAUL 
HOV 

PET 



A. R5 

«AIT_ENC' 
PE3_i4 

P5>«C0UMT P5 



H F5 = 0 then Joo^ 34 b»j**f«r- 
r«n^ 84 cOttAsrid 
initial ir<> PT- • ouot^r* 



611 rHiT_F 

612 
613 
614 
et5 : 
616 
617 
618 



MOV 
MOV 
CALL 
PET 



RO.iPMRX'ET 
9P0. tOCfiH 



C»l » r»jbjrr i v-sr f pouir cJ4t « t*: 



soswvBM Change Convtr!-**- Kyat«r *o b:*" pa' ttrn »** -»s tcss i ■» 



0256 


6AFE 


619 


BITiEL: 


MOV 


R2,#0FEH 


* PI: tTc-p Cvnve''t«r 


025D 


FB 


^20 




MOV 


A^R? 


: PI' Bit pattern Low 


025E 


C665 


621 




J2 


COMO 


: H- an: Conwerter 3 


0260 


FA 


622 




MOV 


a,r: 


1 1 n 0111 8 


0261 


E7 


623 


TUHLP1 : 


PL 


A 




0262 


E661 


624 




DJHZ 


P3,TUriLF1 




0264 


AA 


625 




MOV 


R2,A 




0263 


83 


626 


CONOi 


PET 
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FILEi PR0P7_PSTiUEHftPft hEMLETT-P«koFC>: 3041 ArzsvM'sr 
LOCftTlOM OBJECT CODE LIME SO'.'PCE LIHE 



0167237 





623 










629 . 




: t : : : 






630 






Change Ton 




631 










672 








633 , 


FO 




Indicate Chann* 




634 


p? 








635 






VorV lag 




636 










637 










638 










639 TUttER: 


nov 


RO. tCHAUEL 


0268 FO 


640 




MOV 


A,9P0 




641 




rtov 


R3.n 




642 








v^on V ~ >K w 


643 






BITSEL 




644 


t 








645 




ttOY 


R0,tCHA»IEL^2 


02'VC GB02 


646 






P3 . •02 




647 


TUNLF3: 


CALL 


OATOOT 


Q272 EBTO 


648 




DJMZ 


P3..TUHLF3 




649 


* 






02T4 


650 




MOV 


a^PRO 


027? ET 


651 




RL 




0276 AO 


652 




MOV 


ARO..A 




653 


; 






0277 C0 


654 




DEC 


FO 




655 




MOV 


P3.»oe 


027A 548F 


656 


TUJILP2: 


CALL 


0*4 TOUT 


027C EB7A 


657 




DJNZ 


R3 TIJHLP2 




658 








027E 1 8 


659 




IttC 


PO 


027r dBU9 


660 




nov 


P3-»05 




661 


T>»MLF4 : 


CALL 


PKTnijT 


DZao b09i 


662 




DJNZ 


R3.TUNLP4 




663 








n993 23 OA 


664 




MDV 


A.«LODDhT 


0287 5405 


665 




CALL 


PULSE 




666 








0289 2301 


667 




MOV 


A..tt»AT_0 


028B 3C 


668 




MOVC' 


P4 , r- ~- 


023C 54 


669 




CALL 


$ELECT 


028E 83 


670 




RET 




028P 97 


671 
672 


POTOUT : 


CLR 


c 


0290 FO 


673 




nov 


A,9P0 


0291 F7 


674 


CICLEO: 


RLC 


A 


0292 AO 


675 




MOV 


9R0 . A 


0293 2309 


676 




MOV 


A.«DrtT_1 


0295 3C 


677 




MOVD 


P4,<»- " 


0296 F69B 


678 




JC 


0ATA1 


0298 2307 


679 




nov 


A,»07H 


029^1 9C 


680 




ANLD 


F4.M 




681 








029B Fft 


682 


DATi*l : 


MOV 


A,R2 


029C 39 


683 




OUTL 


PI, A 


029D 23FF 


684 




nov 


A.tOFFH 



Cora(B*n'i ■ 0"* com^^n<J > 

, ARO M*in Counter 2 bJt 

HtO**«^ on^ b)*- in 9F'^ 
QPQ — ria^n Counter M 

^Mftllow counter 
'.oad pulse 



Pat* i Function stt ['ata 

if o»itPut data is 0 
then invert 5 data 
that recentrv cutcu* 
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FILE; 0R0P7_PST:>»EHAO<a HEWL£''T-e'aCKAPC': 9041 ftri*«it>l'sr 
LOCATIOH OBJECT COt-E LIME 5WPCE LINE 



0167237 



02?F 39 




OUTL 


PI 4 A 




f 86 : 








637 


CALL 


CLOCK 










02A2 83 




RET 












Q2A3 2308 




liQV 


♦^.•CLK'DAT 


02AS 3C 




novo 


P4«H 


D2A6 PA 


693 




A,P2 


03A7 39 




OUTL 


PI « A 


02Ad E3rr 


699 


nov 


A.ttOFPH 


02AA 39 


696 


nftTi 


PI , A 




697 ; 






02AB 2307 




nov 


0 . •07H 


02AP 9C 


69? 


mNLP 


P4,ft 


02AE FA 


* vv ^cLc . T . 


ttov 


A,l?2 


02AF 39 


• Ml 


OUTL 


PI . A 


0230 23FF 


702 


flOV 


A 4 OFPH 


0232 3? 


703 


OUTL 


PI A 


0233 83 


704 


RET 




705 ; 




02O4 23 OC 


7 06 PIJPOK: 


riOV 


M , w"**Kv * • 


02B6 3C 






p4 , M 




708 : 






02B7 


709 




BITSEL 


02B9 54AE 


7t 0 




SELECT 


02BB 83 


71 1 




A.tPWROTO 


02BC 2304 


712 PWPnpp 




02BE 44B6 


713 








714 ; 






02C0 2303 


715 CAfcUEA: 


MOV 


A.«CABL„A 


02C2 44B6 


716 




COMCOn 


02C4 230B 


717 ; 

718 CABLEE: 


nov 


A,«CABL.B 


D2C6 44B6 


71? 


JMP 


CONCOn 




720 : 






02C8 2300 


721 P«FCH^ : 


nov 


A,4DET0AT 


02CA 3C 


722 


novo 


P4 


orCB 54AE 


723 


CALL 


SELECT 


n2CP 33 


7^24 


PET 






725 : 





ScUCt Lc»4 



Cloc» High 

^«l»w> high 

Ci».c» Lc.M 

feUct Ic" 



SET P3 f C'*T-e^'«r "'jBibt*- 

S0l4ct RF cable A 
Select RF cable B 
P">w«r Chect 



Errors* 
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FILEi AKItSHlCI • • HEWLETT-PPCKflRD : 8048 Assenbltr 0167237 

LOCATION OBJECT CODE LINE SOURCE LINE 

1 -8048- 

2 jLafft Vcr.CAKI > 

3 ; 

9 i 

6 1 

7 J Drop Processor « 8042 ) 

8 } 

9 ; tltt«r interrupt rout in*. ver 2.2.1 
ID ) 

11 J I Hot v«p. 3 ♦ 04_ftft by Hideo Shigihara. 

12 ; 

1 3 ; zzzy.KZKy,Kzy»Kzyr4y^Kyr4zy,z'A::y,:r4z>:z:::^^^^^ 0438 1 qzzz 

14 ; 

15 ; 

17 ;S\ W 

18 :S\ Reaiffter bank I \\ 

19 iS\ Vv 

21 ;N\ 

22 ;\\ RO : Working res liter. ^-fc^-** "\\ 

23 ;s\ ^^ 

24 ;S\ ****^ (?1 ; Working resistcr. ***** \\ 

25 ;\\ N*v 
2e ;S% ***** R2 : Data <"bit> counter. ***** V\ 

27 ;\S S\ 

28 ***** R3 : Transmit or receive data buffer, ***** '..n 

29 ;\S 

30 ;\*v ***** R4 : Current access drop »8p address. ***** \\ 

31 l\S '''^ 

32 ;SN ***** R5 : Current accesff d«vict nap address. ***** \\ 

33 ;S\ 

34 ;N\ **»•• R6 : VLP flags. ***** \\ 

35 ;SN "n'^- 
36;\S <bitO> * Error counter 0. W 

37 ;\S '.'^ 

38 ;\S Cblti > " Error counter 1, W 

39 ;NS 

40 jW Cbit2> « Error counter 2. V\ 

41 ;SS 

42 ;\\ Cbit3>- - Ho used. S'. 

43 ;S\ 

44 ;S\ Cbit4> ■ Mo used. \\ 

45 ;\\ 

46 :N\ Cbit5> ■ Mo used. S\ 

47 jSN 

48 iSS Cbit^^ » RCK flag. S\ 

49 )SS 

50 ;SS Cbitr> » — - Mo used. N\ 

51 ;SS V. 

52 ;SN ***** R7 : Polling flaa ****^ \N 

53 ;\N 

54 j\S CbitO> - Peturn wait flag. \\ 

55 ;\\ 

56 ;SN (bltl> • Mo request flag, '>^N 

57 iNS 



L 



FItEt AKtlSHlCt 
LOCATION OBJECT CODC LINE 
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KEULETT*PACKORDi 804S Atj^«mbl«r 



0167237 



SOURCE LINE 



Only 04 t|«Q. 
No 

R.R OP priority t l4g< d«vicft > . 

R.R OP pploritv fI«g<dPop». 

Fipst dpop rftl€ct flag. 
R«ffportffe flag. 



58 ;N\ <bit2> 
39 ;SS 

60 j\\ 'blt3> 

61 ;\S 

62 ;NS <bit4> 

63 iW 

64 ;\\ <blt9) 

65 ;\S 

66 ;SS Cb*t6> 

67 j\S 

68 j\N <bit7> 

69 |S\ 

71 j 

72 ; 

73 ORG 07M 

74 ; 

75 jnJ333333n3nn3333n3n3nncttc£cciEErtEtccccctcccctttccc[tctc 

76 ; I M t n 1 1 1 It I M I n I n I n 1 1 n n 1 1 1 1 1 1 1 1 M n 1 1 1 1 M 1 1 M 1 1 1 n 1 1 1 1 1 1 1 1 1 

77 ; 

78 i TiriER IN7ERPUPT ROUTINE. 

79 t 

30 niiiiiiiiniiiiiiiiiMninnitiiiiiiiiitiiiiMMMiininniiiM 

B\ J 

0007 6400 82 J«P HETIT 

83 : 

84 ; 33333333n33>333333n33Ja33333tCtCCtCCCtCCCttCCCtttCtCtCttCtCtrCC 

85 ; 

36 : 

87 ; 

88 ; 

<0024> 39 SDNSCK EOU 24H 

90 ; 

9« } 

<0025> 92 SDMSCH EGU 25N 

93 ; 

94 I 

<0026> 95 SrnSCl EOU 26W 

96 ; 

97 ; 

<00:7> 98 SDHSGC EOO 27« 

99 ; 

100 : 

<003l> 101 DRMAPO EOU 

102 : 
I 03 ; 

<003f'^ 104 DRHAPS EOU 36r4 

103 : 
106 ; 

<0037> 107 DRhflPH EOU 3"H 

108 1 

t09 I 

<0038> no OVHtO EOU 38H 

Ml ; 

112 ; 

<003D> 113 0Vntl EOU 3DH 

114 I 



:SubA«ssa9« for device pesponve. 
<Co»mand only ,WR or RD data. > 

; 04 coAnand buffer C 10. > 

; 04 conaand buffer 'i bvt« count. > 

; 04 conn and buffer • comoand.^ 

;Drop polling nap ' * 

rt'i-op polling nap • 2 . 5 

;E>rop polling nap < 2*N > 

; Device polling i&ap < 1.0.0 i 

; Device polling nap ^ 1.1.0 > 



riLEt AKIiSHIGI 
LOCATION OBJECT COOE 

<0042> 

<0047> 

<004C> 

<0051 > 

<0056> 

<0057> 

<0098> 

<OOSD> 

<009E> 

<0065> 

<0067> 

<0068> 

<006«> 

< 00&A> 

<006C> 
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HEWLETT -PACKARD: 8048 Assembler 



LIHE 



SOURCE LIHE 



115 ; 

1 16 DVni2 
I 17 J 
118 ; 
II? DVMI3 

120 ; 

121 : 

122 DVMM 

123 ! 

124 ; 

125 DVttiS 

126 : 

127 : 
129 RE84H 

129 ; 

130 ; 

131 RE&41 

132 i 

133 ; 

134 RE84C 

135 ; 

136 ; 

137 TXBUF 

138 I 

139 t 

14 0 DEtlAPO 
141 ; 



EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

; 

SAVORP EQU 



142 t 

143 0EMAP7 

144 i 

145 ; 

146 DEKAPH 

147 I 

148 ; 

149 LAVt 

150 ; 

151 ; 

152 ANS:PAR 

153 ; 

154 J 



155 POL IMC 

156 ; 

157 ; 
198 CMTBY 
159 : 
160 
161 

162 ; 

163 I 

164 J 

165 ;■ 

166 ; 
167 

168 ; 

169 J' 



42H 
47H 
4CH 
5IH 
56H 
57H 
58H 
SDH 
SEN 
6SH 
67H 
68H 
69H 
6AH 
6BH 
6CH 

ORC 



0167237 

;^evic« polling map < 1.2.0 * 
;D«vic€ polling nap ^ 1.3.0 > 
: Device polling ««p < 1.4.0 > 
: Device polling ftap < 15.0 ^ 
:©4 comift^nd bu»* < «r ■ ID, > 
;34 command buffer < byte count. > 
;84 coanand buffer < data 0.'> 
;Transni5&iw« data buffer. 
;Devic« polling aap C 2.N.0 >. 
: Device polling map < 2.N.7 >. 
; Device polling aap < 2.N.H >. 
: Indirect addressing data buffer, 
rParxty flag . 

: Current access device & drop 
number- set buffer. 

: B^'te counter for Rx or Tx . 
;Drop number save buffer. 

300H 



0167237 

FILE I 0Kl!SHICt HEULCTT-POCICAPD: 8046 A«S<»&l«r 

LOCATION OBJECT CODE LINE SOURCE LINE 







172 














173 


f 








0300 


2F 


1 74 


M6 T J T ; 


XCK 










1 r 3 


) 








030t 


D5 


1 76 




SEL 




RBI jRcoI'^sr bknk cn-sngc . 








I 








0302 




1 r W 










0304 


83 


\ 79 




JHPP 




IkA 






180 


% 












181 


; 












182 














183 














184 


























189 


% 












1 86 














187 


X 












188 


; 








0305 


2527292B2D 


189 


NEGIHi 


DB 




AO/ Al , A2. A3, A4, A9, A6 * A7 






190 














191 


; 








03 OD 


3S37393B30 


192 




DB 




A8, 89,81 OCt 1 .C12*CI3,C14.CI3 






193 


; 












194 


I 








0313 


4547494B40 


199 




08 




CI 6 . C 1 7 . C 1 8 . C 1 9 , M 0 . DZ 1 . 022 . 023 






196 


i 












197 


\ 








031D 


9557999B9D 


198 




OB 




D24 , 025, 026 . 027 , D23 » E29 . E30 . F31 






199 














200 




























202 


S 












203 




























204 


; 1 1 1 1 1 1 M 1 1 M M 1 n 1 1 1 n 1 1 1 1 1 1 1 M 11 1 1 1 M 1 1 1 1 n n n 1 1 n 1 M M 1 1 1 11 1 1 






209 


* 1 












206 


; \3$tStttS%S9 


JUnP TABLE FOR TII1ER INTERRUPT. stStSSSSSMSS 






207 


i 1 












208 


i 1 






< I N r E ) 






209 


1 1 








0329 


649A 


210 


AO: 


JHP 




CPCnO ; C40] : Conditional poll command 






21 1 








S«t S. st«rt bit Tx routine 






212 


t 1 


C L.Ho 


423 3 • 






213 


t 1 








0327 


64E3 


214 


A1 : 


JHP 




DWBO :Ctti) : Transnirsiwe data Tv 






215 


1 1 






routine. 






216 




t L. 


No 


519 ) 






217 










0329 


MB9 


218 


A2: 


JNP* 




niOO ;C«2} : Nesffaoe indicator bit Tv 






219 


1 1 






routine. 1 






220 


* 1 


Z L. 


No 


456 3 t 






221 


; 1 








032B 


64FE 


222 


A3: 


JHP 




PALBO ;C»33 : Last bit of tranyiaissi^e 






223 








data Tx routine. | 






224 


1 1 


C L. 


No 


556 3 1 






229 


i 1 








032D 


6469 


226 


A4t 


JHP 




HTNIHT ;[»43 : t>rop Select % start bit Tr 






227 


1 1 






routine . 






228 


; t 


i L. 


NO 


355 J 
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0167237 



FILEt AKIiSHXGl 



HEULETT-PftCKPRPi 9048 fts»««bler 



LOCftTlOM OBJECT CODE 


LINE 


5 


OURCE LINE 






229 


J 1 






032F MIA 


230 


AS: 


JliP 


rHKB 1 




231 


; 1 








232 


i 1 


C L > Ho 


604 3 




233 


J 1 






0331 8411 


234 


A6 : 


tMD 


etnpn 




235 


; t 
» 1 








236 


t L • no 






237 


i \ 






0333 8439 


238 


A7: 


JMP 


ACKI 




239 


l\ 








24 0 


1 \ 


C L . Ho 


cm« 1 




241 


t\ 






0335 8422 


242 


A8t 








243 


; t 








244 


1 1 


C U - Ho 


J 




245 


;t 






0337 C47F 


246 


89: 


jriP 


ACIC4 




247 


;t 








248 


1 1 


C L . No 


1436 1 




249 


;t 






0339 A4E8 


25 0 


810: 


jnp 


cono4D 




25 1 


* \ 








252 


; 1 


C L.No 


1 241 3 




253 


; 1 






0338 e48E 


254 


Ct 1 I 


JHP 


KEYDAY 




255 


;l 








256 


f t 


C L .No 


74 0 3 




257 


; 1 






0330 8488 


258 


C12: 


JMP 


PALK 




259 


I 1 








260 


; 1 


C L.No 


814 J 




261 


; 1 






033F 8498 


262 


C13t 


jrip 


RSTAT 




263 


;l 








264 


1 1 


t L.No 


760 3 




265 


:l 






034 t 84a2 


266 


CI4t 


jnp 


PBSET 




267 


; 1 








268 


; 1 


[ L.No 


780 3 




269 


;l 






0343 840E 


270 


C15: 


JWP 


ACKOT 




271 










272 


;l 


C L.No 


853 3 




273 


i 1 






0345 a4AE 


274 


Cl6i 


OHP 


STCHe4 




275 


>l 








276 


'1 


C L.No 


n37 3 




277 


;| 






0347 (»43ft 


278 


C17t 


JrtP 


NCKOT 




279 


f 1 








280 




t L.No 


999 3 




281 


;1 






0349 A4BE 


282 


C18: 


JHP 


STCH04 




283 


H 








284 




t L.No 


1137 3 




285 


) 1 







iC«53 ; Parity bit Tx routin*. 



;t»63 : Stop bit Tx routine. <1.» 



;C«r3 : ACK recelvft.a, cKeck 
rootin€-< I > 



:C«83 : PCK r>«cc»v« % chfiCk 
rout^i n« • 



:C»93 : ACK ch«cle 4. 

< disposal of 04 coiDiD4Rd.> 



;C«I03 *r 04 connand data Tx. 

< disposal of 04 conaand. 



: cat 13 ; Start bit Tx. 

<Rx routine, 



: tti23 : Parity bit Rx . 

<Rx routine. > 



;Cai33 Start bit er»se . 

'*Rx routine. > 



:tai43 : Receivable data P<. 

<Rx routine . t 



: Ctl53 .: ACK bit T* . < 1 > 

CP.x routine. > 



jCt163 : Stop bit T:: 6. 

continue 34 command data 



:C«173 : MCK Tx . 

<Rx routine . ? 



; t«l33 : Stop bit' Tx 7, 

continue 04 ccnm«n(S 4ata 
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03 4B 


C43E 


286 


C19: 


JHP ACK3 






287 


1 r 








288 


t \ 


t L.Mo 1393 3 






289 


s t 




034D 




290 


02 0: 


jup cono4 






291 


; 1 








292 


; t 


C L.No 12Y9 3 






293 


; 1 




034F 


ft4 06 


294 


D21 : 


JHP STER64 






299 


;l 








296 


; 1 


C L.No 922 3 






297 


; 1 




035» 


84Fe 


298 


022: 


JHP STER04 






299 


t\ 








300 


; 1 


C L.NO 900 3 






301 


n 




0333 


A49A 


302 


D23t 


JHP STCR84 






303 


11 








304 


; 1 


C L.No It 10 3 






305 


t\ 




0339 


A424 


306 


024: 


jnP STCR04 






307 


; 1 








306 


; 1 


C L.No 965 3 






309 


; 1 




0357 


B4EC 


310 


025: 


jnP REPRX 






311 


;l 








312 


;l 


C L.No 878 3 






313 


; 1 




0359 


A459 


314 


026: 


J«P LCIN 






315 


; 1 








316 


1 1 


t L.HO 1038 3 






317 


; 1 




035B 


E434 


318 


027: 


JMP lOLlNT 






319 


i t 








320 


; 1 


C L.No 1684 3 






321 


;l 




035D 


E4I6 


322 


028: 


*.»nP 0SCF84 






323 


; 1 








324 


; 1 


C L.No 1629 3 






325 


; 1 




035F 


E4rr 


326 


E29: 


JHP OSF04C 






327 


J 1 








32B 


: 1 


C L.No 1765 3 






329 


; 1 




0361 


E44B 


330 


E30: 


JMP N0PS04 






331 


;l 








332 




r L.No 1713 3 






333 


; 1 




0363 


64CE 


334 




JWP 8RLXHG' 






339 


i| 








336 


1 1 


C L.No 492 3 






337 


H 








338 


;l 








339 








340 


ll 








341 


; 1 1 1 1 1 1 1 


MIIMIMIIlin 






342 





:rtl9) 



;rf203 



;Cft2l3 



if: 



;Ci233 



;[IZ43 



:ti2?3 



:C«26} 



:t»2 



OCK check 3. 

< Rx routine . ) 



Start bit Tx. 

< 04 conmand . > 



Stop bit Tx 3. 

disposal of 84 coa error . 



Stop bit Tx 2. 

disposal of 04 con error. 



Stop bit Tx 5. 

84 COB all ok & «nd. 



Stop bit Ty. 4. 

04 COM all ol: t, end. 



Stop bit Tx 1 . 
challenge once nore. 



Last character indicator 
check . 



ya it routine for 84 co» . 
< No 1 > 



;C«293 : Orop scan for 34 coftftdnd. 

;t»293 : Orop scan for 04 co»»and. 

;I«303 : ChanginQ oprcation to 84. 

;It3l3 : Life sample. 

t*9tsst9*sssssstsssssssssss*tsssssss 

Mill ninniMiiiitt I niMtin Mill 



5t . tert 
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FltEl ftlCIlSMlCI MEWLETT-FrtCKftPD: 8049 Asi*«bl*r 0167237 

LOCATION OBJECT CODE LINE SOUPCE LINE 







343 






.»••.••■.»»•*••»»••»»•• •••••r.J •»•'•••••••••••••••*•*•••*•*•• 






344 














343 




CONP I T I ON AL -POLL - COMD I T 1 OMAL -POLL . CONO I T I OHAL -POLL . * 






346 














347 
















i 


























330 














1 

1 


t 


< 


DROP SELECT 


% START BIT ^ET , -* 








t 












•J 3^ 














354 

"»^^ 
























0363 


00 


336 


MTttINT : 


NOP 






0366 


266C 


3S7 




JNTO 


ETDSR" 


338 
359 


; 






f r*Affe SPU 








} 












360 


* 










tiA fin 


361 




CALL 




'1 bit H IK count-er 3* s^di*^ 


036A 




362 


NOTMAP t 


JMP 


DVUNS 








363 


• 






1 






364 








\ request ! > 


03bC 


D4 Oo 




ETDSR: 


CALL 


TSETl 


;t bit time counter set 3r start 








1 








036E 


8831 


367 




MOV 


R0,#DRMAP0 


;Drop »»p »€t or not. 


0370 


FO 


368 




MOV 


A,eR0 


• 


0371 


726A 


369 




JB3 


HOTMAP 


* 






370 


t 








0373 


F4B6 


371 




CALL 


DEVCH 


;Chan9in9 the device aap . 








t 








0373 


B03E 


373 




nov 


R5, «DEMAP0 


;First de'-'lce »cl«ct. 






374 


; 












373 


; 








0377 


FD 


376 


DHSRE : 


MOV 


A, R5 


tNext device select. 


0378 


A8 


iff 




nov 


RD, A 




0379 


ro 


378 




MOV 


A » 8R0 




037A 


8867 






MOV 


RO,«DEnAPH 


;[>€vtcc «ap 1 Jet or not 


037C 


AO 






nov 


9R0.A 








381 




XRL 


A,«0FFH 




037F 


C689 


382 




02 


DVMNS 








383 














384 








t *«t ' > 


0361 


0422 


383 




CALL 


PARCLL 


:P3ritv flag clear 






386 


1 






& VLF f 1 »9S clear . 


0383 


D4t4 


387 




CALL 


VUFOO 


; Start bit 'O* -et . 






388 










0385 


2300 


389 




nov 


A, 90 


:»i>.*NEXT CCPC«03*«* 


0387 


C4EF 


390 




JMP 


JMPR 


;RETP. 






391 


; 












392 








c No request or not set » > 


0389 


FF 


393 


DVnNS : 


nov 


A,R7 


;Drop scan flag set. 


038A 


4302 


394 




ORL 


A,«02H 


038C 


AF 


395 




nov 


R7,A 








396 


; 








038D 


e4FF 


397 




CALL 


BCMTBC 


1 04 coanand *«t or not ? 


038F 


F293 


393 




JB7 


SF04D 




0391 


C4F2 


399 




JMP 


NTDRP 


;i Hot ret * > 



«A4 



0167237 

PZLEt AKI:3KEGZ HEWLETT-ri^CKORD : QD^S A«sciiM«r 



LOCATION OBJECT CODE LINE SOUV^CE LINE 







400 














401 










0393 


TF 


402 


SF04t>: 


nov 


A,R7 




0394 


4304 


4 03 




ORL 


A.f 04H 




0396 


AF 


404 




MOV 


Rr. A 


: 


0397 


E439 


409 




ONP 


IHT04S 


:Dispoff»l of 04 cotftnand. 






406 


t 






»**NEXT tcono4i*** 






* Or 














408 














409 
a 1 ft 


i 












^ I u 
411 


s 












412 




CONDITIONAL POLL COMMAND SET START BIT SET. 






413 














414 

419 














416 


MItlUMIUIIIinillttlllllll 


M ttiinnuiiMiMii iMnniiiini) 






417 








0399 


98 


418 


CPCOH: 


De 


98H 








^ 1 y 


;l 














1 1 1 1 1 1 1 1 
* 1 1 1 1 1 1 1 


1 1 1 1 1 M 1 


niiittiittnii Miitiinniitii iiiniiiiinii iriM 








; 














t 












423 










039A 


F8 


424 


CPCnO: 


nov 


A,RO 


:S»*rt bit trans. 






4Z9 




HOVD 


P9,A 








426 














427 










wo?!*- 




423 




CALL 


TSETl 


;t bit tii»« counter set & start. 






42^ 








039E 


2399 


430 




nov 


A . tcpcon 


;C^ndation«l poll cosnand rst . 


03A0 


A3 


431 




novp 


A,9A 


:C Tran5ni?siw€ d»ta s«t. > 


03AI 


A9 






nov 


R1 ,A 


03A2 




433 




nov 


RO,tDEnAPH 


i|»TXBUF3 : conditional poll 


03f»4 


FO 


434 




nov 


A.9R0 


i cooiifesnd ♦ dev/jcft addr^fs. 


03A3 


53 OF 


435 




AHL 


A.«OFH 


03A7 


49 


436 




ORL 


A,Rf 




03M8 




437 




nov 


RO,«TXBUF 




03Am 


AO 


478 




nov 


9R0,A 








439 










03m? 


83^8 


440 




nov 


R0,«tt^V1 


tindirtct »ddres*in9 buffer si*- . 


03AD 


8007 


441 




nov 


9R0.. «7 








442 










03aF 


D4I4 


443 




CALL 


VLFOO 


:M1 bit -O* jet. 






444 










03BI 


2302 


449 




MOV 


A,«2 


; •**NEXT cniOO]^^* 


03B3 


C4EF 


446 




jnp 


JMPP* 


:RETR. 






447 


t 












448 














449 
490 


t 












491 


1 












492 




< 


MESSAGE INDICATOR BIT Tx , > 






493 
494 


1 












499 














496 
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FlLEi AKItSHICI HEWLETT-PACKftPDi 804$ Ai^«ftt>l«r 

LOCATIOM OBJECT CODE LINE SOURCE LINE 



0365 FO 
03B6 3D 



03R7 D40F 

0389 B33D 
03BB FO 
03eC 67 
03BO AB 
03BE F6C4 

03C0 D4t4 



03C2 64C8 
03C4 D429 

03Ce D4IB 

03C9 BA07 

03CA 23 IF 
03CC C4EF 



03CE 00 
03CF 36D9 

03DI D4 0F 

0303 FE 
03D4 431 n 
03C»6 AE 
03Dr 64DF 

03D9 D40F 

03DB FE 
03DC 53EF 
03DE AE 

D3DF 23 Ot 
03t1 C4EF 



438 
439 
460 
461 
462 
463 
464 
463 
466 
467 
468 
469 
470 
471 
472 



475 

476 

477 

47B 

479 

480 

481 

482 

483 

494 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

49? 

300 

501 

502 



505 
506 
307 
508 



310 

511 ; 

312 ; 

313 t 



moo : 


nov* 
novD 


A/ RO 
P5, A 


i Tf g Paw w op iv * 




) 

: 


CALL 


TSET05 


Mbit ti»* counter ret 


S. Start. 




nov 


RO.tTXBUF 


;A< — CTXB»JF3 






MOV 
PRC 


A,8P0 
A 


: Rotate right- 






MOV 


R3,ft 








JC 


VLFD1 


:Cy»1 




) 


CALL 


VLFOO 


tfCarrv • 0> 
TransBi5xiv« data = 






JrtP 


nxooE 






; 

VLFDt : 
; 


CALL 


PALAN 


I < Carrv " 1 > 
Parity »n*ly»«. 






CALL 


VLF01 


:TranffmiS5iv« d9ta » '1 


* set . 


; 

niOOE : 


nov 


R2^ (1 0 • H 


:Bit counter s«t . 






hov 


A, t3t 


;i**HEXT tSnLIHC3»** ♦"tft.tf^. 


1 
; 


jnp 


J«PP 


:RErR. 




J *■ " " " 




< LIFE 


SAMPLE . ' 


«Fcl 












I 

StlLIHC: 


HOP 
JTO 


SnLOK 


; exist the b»d Device on 
thi» cable ? 




CALL 


TSET03 


;< Error ! > 
HbH bit ♦!»« counter 


ret 




nov 

ORL 

nov 
jnP 


A,R6 
A, 11 OH 
R6,A 
DUBOJP 


start. 




; 

snuoKt 


CALL 


TSET05 


;<0k l> 
Half bit ti»ft counter 


set 5. 


nov 

AHL 

nov 


A«R6 

A.tOEFH 

R6.A 


J etart. 




DUBOJP t 


nov 
jnp 


A,t1 

jnPR 


j**>NEKT rPWBOJ*** 
; RETR . 





FIUEt AKIiSHICX HEWLETT-PACKARD: 
LOCATION OBJECT CODE LINE $OUPCE LJNE 







514 






515 






516 






5ir 






518 






319 


03E3 


FB 


320 


03H4 


3D 


521 






522 






523 


03E5 


D4 0B 


524 






525 


03E7 


F8 


526 


03E8 


67 


527 


03E9 


AB 


528 


03EA 


F6F0 


529 






530 


03EC 


D4 14 


531 






532 


03EE 


64F4 


333 






534 


03F0 


D429 


535 






536 


03F2 


D416 


337 






538 


03^4 


EAFA 


539 






54 0 


03F6 


2303 


541 












543 






544 


03FA 


2301 


545 


03FC 


C4EF 


546 






547 






548 






549 






550 






551 






552 






353 






554 






555 






356 


03FE 


FB 


357 


03FF 


3D 


338 






559 






360 


0400 


D4 0B 


561 






362 


04 02 


B86? 


563 


04 04 


FO 


564 


04 OS 


I2CB 


565 






566 


04 07 


D414 


567 






568 


04 0? 


84 OD 


569 






570 



nov 
novo 



CALL 

ftOV 
RRC 

nov 

JC 

CALL 

JMP 

CALL 

CALL 

DJHZ 

nov 



nov 
jnp 
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0167237 



A.RO 
P3,A 



: Tr ansni f 5ivi» data trans. 



TSET1 

A,R3 
A 

R3,A 
VLFD2 

•VLFOO 

DU60C 

PALAH 

VLFOI 

R2,DUB0E 

A, •3 

JMPR 



A, SI 

JMPR 



t 1 bit tin« courtttr r«t i «t*rt . 
; Rotate right. 

:Cv « 1 r 

:Ne;:t transaissive data « *0' set. 

:H«yt transmissiwe data ■ *i * »«t . 

:Parity flag »«t. 

: Tran^nixf i we data end '* 
< end ! > 
:***MEXT tPALAH3*** 
:RETR. 

not end • > 
;***UEXT CDWB03*** 
:RETR. 



( LAST t'ATA Tx. 



*»43 



nov 
novo 


A«RO 
P5,A 


:L«5t data trans. 


CALL 


TSET1 


; 1 bit t im* c?*unter 


nov 


RO,«AHSPAP 




nov 


A,9R0- 




JBO 


EVNST 




CALL 


VLFOO 








Parity bit "n- 


JHP 


PBSED 





FILEt AKItSHIGI 
LOCftTlOW OBJECT CODE 
040B D4tB 



04 2309 
04 OF C4EF 



0411 F8 

0412 3D 



0413 D40F 

0413 B868 
0417 FO 
04 IB C4EF 



04fA FB 
0416 3D 



04 tC D40F 
04 IE 2308 
0420 C4EF 



0422 OO 

0423 362D 



0167237 

HEULETT-PftCKARD: 8048 «»»*»bl«r 
LINE SOURCE LINE 

371 EVHSTi CALL VLF01 i< Odd ' > 

572 ; P»r Itv bit "I" set. 

574 PBSEOi MOV 0,15 ; ***MEXT CriT«lHT3*** 

573 JWP JMPR ' ' 
576 ; 

377 > 

378 ; 

579 ; " 

380 ; 

set ■ < STOP BIT Xx. ) 

582 ; 

583 )-••• 

584 J 

533 1 

586 STOPO! «0V A.RO ; 

587 HOVD P5,A ;Stop bit trans. 

388 1 * ' 

389 ; 

590 CALL TSET05 ;H*lf bit ti»« counter set start. 

391 ; 

992 WOV RO,«LftVI ; Indirect addressing. 

593 nOV #»,8R0 ;*«*KEXT <— tLftVI }•** 

394 JHP JMPR i PETR . 

593 ; 
396 ; 

597 J , 

598 ; • " 
399 ; 

600 ; < PARITY BIT Tx . > 

HAS 

601 ; ::r 

602 ; " • 

603 : 

604 > 

605 PttRBT: MOV A,R0 

606 novo P5,A iP»ritv bit trans. 

607 ; 

608 ; 

609 CALL TSET03 }H»IT bit counter set start. 

610 : 

611 WOV ft>»8 • : Indirect addressino. 
6t2 ; ••♦NEXT 

613 ' JMP JMPR :RETP. 

614 ; 

615 ; 

616 ; 

617 ; ^ 

618 J 

619 ; 

620 2 < RCK CHECtC. > 

621 I !?! 

622 J " 

623 2 

624 ; 

623 RCKi HOP J 

626 OTO SPCEI JRCK bit detect. 

627 ; 
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LOCf^TtON OBJECT CODE LINE SO>JRCE LrME 





628 t 








set 




0429 D40F 


629 


CALL 


TSET05 


:H»ir bit t|(k« counter 


t 




630 ; 






;RCK ria9 set. 






0427 FE 


631 


nOV 


A, R6 






0426 4340 


632 


QRL 


A»t40H 


;< OK » . > 






042A A£ 


633 


nov 


R6«A 


i 






0428 8433 


634 


jnp 


RCKE 
















< Error ! > 


set 




042D D40F 


63e SPCEI : 




TSET05 


;Half bit titnc counter 


%, 




637 $ 






^^^^ T ^CV* 






042r FE 


638 


MOV 


A» R6 






0430 33BF 


639 


ANL 


A^ #OBFH 








0432 AE 


64 0 


flOV 


R6 1 A 










641 J 






:£tOp bit 5«t. 






0433 D41B 


642 RCKE: 

643 > 


CALL 


VLF01 






0435 2306 


644 


MOV 


A. 46 


;-»**NEXT tSTOPO)*** 






0437 C4EF 


645 

646 1 

647 ; 

648 ; 




JHPR 


;RETR. 


- 






649 














650 ; 














651 J 




( ACK 


CHECK . ^ 








652 ; 














653 














654 ; 












0439 00 


655 ) 
696 ACK 1 : 


NOF 




• 






043fl 2647 


657 


JMTO 


CnCHK4 


} ACK bSt detect. 








65B ; 
659 ; 












043C D40P 


660 
661 ; 


CALL 


TSET05 


; Ha If bit ti«« counter 




043E FE 


662 


MOV 


A,R6 


:RCK flag check > 






043F D26A 


663 
664 ] 




RCKCND 








0441 B4FF 


665 ERRCKT : 


CALL 


BCNTBC 


;f PCK error » > 






0443 F28C 


666 


JB7 


DP04ST 








0443 C4AF 


667 
666 ; 


jnP 


D I SEND 


;< EP ^ 






0447 D40F 


669 CnCHK4 ; 


CALL 


TSET05 


;M»ir bit ti»e counter 


set 




0449 FE 


670 


(tOV 










044« 7Z4E 


t 

o» • 


464 


WERSA 








044C 844 t 


672 


jriP 


ERRCKT 










673 ) 




R0,«DEnAP»l 








044E B867 


674 A^lRBPt 


nov 


snake error »c55»g€ '04^. 




0450 FO 


675 












0451 5307 


676 




A^«07»1 








0453 E7 


677 


g:- 


A3 








0454 E7 


67 B 












0455 E7 


679 












0496 A9 


680 




Ri: If 








0457 6837 


681 




»8'^DRNAPM) 


* 






045*9 FO 


682 


nov 










045A 5307 


683 


ANL 










045C 49 


684 


ORL 


a«rH 









rtart . 



• AT 



FILEt AlCl:SHICt 
LOCATION OBJECT CODE LIME 
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04 3D 


8836 


685 


04 3F 


AO 


636 


0460 


8838 


687 


0462 


8004 


688 


0464 


8857 


689 


0466 


BOOO 


690 


046e 


8441 


691 






692 






693 


046A 


D422 


694 






695 






696 


046C 


8867 


697 


046E 


FO 


698 


046F 


3307 


699 


0471 


E7 


700 


0472 


E7 


701 


0473 


E7 


7 02 


0474 


A9 


703 


0473 


B837 


7 04 


0477 


FO 


703 


0476 


3307 


706 


047A 


49 


7 07 


047B 


6860 


708 


047D 


AO 


709 






710 


047E 


8868 


7t1 


0480 


BOOO 


712 


0482 


B86B 


713 


0484 


BOOO 


714 






713 


0406 


04 14 


716 






717 


0488 


23 OB 


718 






719 


048A 


C4EF 


720 






721 


048C 


E439 


722 






723 






724 






725 






726 






727 






728 






7Z9 






730 






731 






732 






733 






734 






735 






736 






737 






738 






739 






74 0 


048E 


F8 


741 



nbV 


R0/«RE84K- 






jMUC A; 




nov 


R0««REB4^ 


t 


HOV 


9R0, #0411 


• 


nov 


R0,#RE841" 




nov 


OROff OH 




JHP 


ERRCKT 








K ACK V Ok • » 


CALL 


PARCLL 


:P«rlty flag clear 






h VLF flags clear. 


HOV 


RO,«DEnAPH 


;nakc »ddr«ffs bvt* of 34 


MOV 


A, ©RO 


r 


AHL 


A» t07H 


:CfP0LIHG3 < drop numt 


RL 


A 


I 5 bit > + device addres 


RL 


A 


; 3 bit 


RL 


A 




MOV 


Rl ,A 




MOV 


RO,«DRMAPH 




MOV 


A,8R0 




AHL 


A.»07H 


': 


ORL 


A.Rl 




MOV 


R0,«POLIKG 




MOV 


8R0,A 




HOV 


R0,«LAV1 




nov 


8R0. tOH 


;84 connand flag ?ct. 


NOV 


RO,«CHTBY 


:8vt€ counter clear. 


MOV 


eRO.tOH 




CALL 


VLFOO 


;Start bit "O* set. 


MOV 


A,»t 1 


; ( Advance * > 






«**HEXT IKEVDAVl**** 


JttP 


JMPR 


:RETR. 


JMP 


1NT04S 


:PispC£al of 04 comn^nd . 



Upper 



te 



94COI1-84C0M-g4C0n-A4CCr*-R4C0tt-94C0n-84CPn-R4C0n-34C0M 
;* DISPOSAL OF 34 COMMAND. 

; e4COM-84COM-84COM-84COP-S4C0W-84COM-84COM-S-4COn-S4COri ^ 



< START BIT Tx < Rx ROUTINE. 



OCt 1 



KEVPAY t MOV 



A,RO 
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LOCATION OBJECT COOE LIHE 
048F 3P 



MEWLETT-FMCICaPD: 8048 «)S5«n01«r 



0490 D4 0S 
0492 D41B 



0494 23 OD 
0496 C4EF 



0498 FB 

0499 3D 



049R D40F 

049C BA08 

049E 230E 
04A0 C4EF 



04A2 00 
04A3 26AB 



04A5 D4D8 

0AU7 F43I 
04A9 848 t 

04^8 D4 08 

040D D42? 
04AF F42B 

04B1 EAB7 



742 
743 I 
744 
745 
746 1 
747 
748 ; 
749 
730 
751 > 
752 
753 
754 
755 
736 
757 
758 
759 
760 
761 RSTATj 
762 

763 ; 

764 ; 
765 
766 ; 
767 
768 t 
769 
770 

771 J 

772 ; 

773 ; 

774 ; 

"75 ; 

776 ; 

777 ; 

778 : 

779 ; 

780 ; 

731 RBSET: 

732 

783 : 

734 ; 

785 ; 

736 

737 J 

788 

789 

790 ; 

791 VDATIt 

792 ; 
793 
794 

795 J 

796 CHTDH: 

797 ; 

798 ; 



SOUf?CE LIME 

novo 



r5,A 



jSt»rt bit fcr-iny. 



CALL 
CALL 



MOV 

jup 



TSETl 
VLFD1 



A, §13 

jnpR 



;1 bit time coont»f yet t> stmrX. 

;Start bit reset Ftb -f yet. 

t***HE)CT CRSTAT3*** 
; RETR . 



START BIT ERASE.' R>- ROUT I ME. 



• CI 3 



rtOV 

novD 



A,R0 
P5.A 



iStart bit clear. 



CALL 
MOV 



MOV 
JMP 



TSET05 ;Haif bit tioe counter set Z 

R2,t03H ;Bit counter set. 

;***HEXT tRBSET3»** 
JHPf? :RETP. 



Iiart , 



PAT A Rx ' Rx ROUTINE. 



#014 



MOP 
JNTO 



VOATIl- 



:Received data is 
• 0 " or - I - 



CALL 



CALL 
JUP 



CALL 



CALL 
CALL 



DJNZ 



TSETl 

VLFIO 
CNTDN 

TSETl 

PALAM 
VLFII 

R2,SETRB 



;1 bit tiae counter set ^ s-art. 
Pata a "0". 

< Data » "1 • . > 

:1 bit time counter ?ct t s*^rt. 

;P3ritw flag set. 

; Receive end or not ' 

< Receive end • > 



FIUEt flKliSMlCJ 
LOCftTXOH OBJECT CODE 

04R3 23 OC 
. 04B3 C4EF 



04B7 23 OE 
04B9 C4EF 



04BB 00 
04BC 



04BC 04 OF 

04C0 B86? 
04C2 FO 
04C3 t2C7 
04C5 84CD 

04C7 D4tB 



04C9 2311 
04CB C4EF 



04CP D*2* 
04CF 0414 



04Dt 23 OF 
0dr>3 C4EF 

0405 04 OF 

04D7 8969 
04D9 FO 
04DA 12C0 
04I>C 84Cr 



0167237 

HEUUETT-PRCKAKOt 8048 ftsse-bl.r 
LIME SOUPCE LtME 

P«LKS: nOV ^^^^^ 
800 ^'"^ 

901 J < R«c»iv« conttnw* > ' 

809 ; 

806 I 

807 J " 

808 J 

a09 I p^^iTY BIT Rx.<— ROUTINE. > ^^^^ 

811 ) 

812 

813 ; 

lii^*"-"' !Sto ptvbi 

ill ' C«LL TSET05 ."'l^ 

«» ' „oV RO-.^HSPAR ;-.P.rlty bit - -O-. 

822 "0" ; 

„4 JHP ftCKftC 

82* ( .„ _g, :< P»rltv «rror • > 

826 MCKHC: CAUL ^""W .,. „t. 

827 ; 

828 . ,,7 ;.».HEXT tMCKOTJ-* 

331 J t Paritv ok ! > 

333 ACKPCt CALL ""^S^" . 

334 CALL VUFOO 

339 I 

836 ; ^ „5 .,,.MEX- tPCKOTJ — 

li; "Sp j«pp 

^TYBI: C«LU TSETO. .H,H b:. counter ■ 

»*1 ' „0V RO,»PHSPBF •Pa-''*" • ■ 
f«P "CK«C :<Par.t« error 

84e ; 

847 I 

848 ; " " 

849 J 

850 ; ^ Tr:< Rx POUTIME. > .^,5 

85 1* M«M<iMM»<******" 

852 1 

853 ) 

854 ; 

835 ; 



FILE: AKIrSHIGI 
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MEWLETT-P»4CKARD: 9048 a»j«(»bUr 



0167237 



LOCATION OBJECT CODE LINE 



SOURCE LINE 



04DE 


F8 


856 


ACKOT : 


nov 


A:^ RO 


• HUI^ wrtS • 


04DP 


3D 


857 




novo 


P5 > A 


t 






838 


; 












839 


i 








04E 0 


04 OF 


99 w 








:H4ir bit tio< count «r s<t 5 itsrt. 






OO 1 










04E2 


FF 


862 




nov 


A .R7 




04E3 


4380 


863 




ORL 


A,«80H 


.:Rft2pons« set. 


04ES 


AF 


864 






R7 , A 






863 


» 








Q4E6 


04 IB 


866 




CALL 


VLFOt 


.:3top bit "1- *ct. 






867 










04E8 


23tA 


868 




nov 


A » #26 


:***HEXT CLCIN3*** 


D4EA 


C4EF 


869 




JI1P 










870 














871 


'mm H 












872 
873 














874 








uHHL.Lk.f(>^b KX ONCE MORE. } 






875 














876 
377 














878 










04EC 


FB 


879 


REPR>i : 


nov 


A RO 


; stop bit T> . 


04ED 


3D 


CO eo 


I 


novo 


P5,A 








882 


* 








u**tc 




883 




CALL 


TSET1 


|1 bit time counter set t start. 






884 








04F 0 


D424 


885 




CALL 


PmRCLK 


iParity flag clear. 






886 


• 






U4r< 


D4 1 4 


897 




CALL 


VLFOO 


;St«rt bit *0" set. 






886 








04F4 


9^ AD 


889 




nov 


A, #1 1 


;*«»NEXT CKEVDAVJ*-** 






890 




jnp 


JMPR 


jRETR . 






891 














892 


i 












893 














895 














896 


X 


< 


STOP BIT T- Z. 


' — FOP 04 connAND. 






897 
898 














899 














900 










04F8 


F8 


901 


STEP 04! 


nov 


A^RO 


iStop bit trans. 


04F9 




902 




novo 


P5.A 






903 


I 












904 


t 








04FA 


D40B 


905 




CALL 


TSET1 


:l bit tine counter set start. 






906 


1 






04FC 


B827 


907 




nov 


RO,iSDM?GC 




04FE 


B002 


908 




nov 


8R0.ft02H 


:Error indicfttor set. 


0500 


B826 


.909 




nov 


R0»tSOn$G1 




0902 


6000 


910 




nov 


8R0,«0H 








911 


* 








0304 


E48A 


912 






R04ERS 
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FILEi ftKllSHlCl HEWLETT-PACKARD I 9043 ft.s««bUr 

LOCATION OBJECT COOE LINE SOURCE LIME 



0306 FB 

0307 3D 



0306 D40B 

030A B86A 

050C FO 
03 OD B8S6 
030F AO 

0310 BBS8 
0312 B002 
0314 B6S7 
0516 BOOO 
0318 C4AF 



031A D4Q3 
03 tC 0328 
031 E A8 
031 F FB 
03S0 AO 

0521 D4 07 
0323 83 



0324 F8 
0323 3D 



913 ; 

914 J 

915 I 

916 ; 
9t7 ; 

918 ; 

919 J 

920 > 

921 ; 

922 ; 

923 STEP,84: 
924 

923 ; 

926 1 

927 

928 1 

929 

930 ; 

931 

932 

933 

934 ; 

933 

936 

937 

938 

939 

940 ; 

941 ; 

942 I 

943 ; 

944 ; 

945 ; 

946 f 

947 t 

948 ; 

949 IHDkBY: 
950 

951 
932 
953 
954 
933 
956 
937 ; 

958 I 

959 : ' 

960 ; 

961 : 

962 ; 

963 I 

964 ; 

965 ; 

966 STGR04 
967 

96B : 
969 ; 



< STOP BIT T* 3. FOR 94 COnMAHD. 



«D21 



riov 


A,RO 


;Stop bit tr*n« . 


HOVD 


P5,A 




CALL 


TSETl 


;1 bit tl»« count«r «et t it*rt 


nov 


RCtPOLlHC 


:Drop t d«v<c« »ddre*» ««t 


to r«*pon** buVftr. 


nov 


A^9R0 


: 


nov 


R0,tR£84H 




nov 


9R0,A 




nov 


R0,»RE84C 


\i. DEVICE to ECU llni error ' > 


HOV 


eR0.t02H 


nov 


RO.IREe^l 


;Error indicator s«t. 


nov 


ORO^ttOH 






DXSEND 





3IJB ROiJTINE 



t INPUT 



DATA SET TO 04 BUF . i BYTE COUNTER INC ROUTINE. 3 



CALt 


CMTBCK 




ADD 


A,tSDnSCC+1 




nov 


RO>A 




nov 


A^R3 


•Input data J«t to OA buf . 


nov 


9R0,fl - 


CALL 


BCHINC 


;Bvt* counter Inc. 


RET 






< STOP 


BIT Tx 4. 04 


[ COnnAND ALL OK ! END » > 




nov 


A*RO 


;Stop bit tr»n». 


novo 


P5,A 





«D24 
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FILE: AKItSHXCI HEWLETT-PftCKARt^: 3048 Aff«enibl*r 

UOCftTlON OBJECT CODE LIHE SOURCE LIME 



0326 


D4 0B 


970 
971 


J 




CALL 


TSET1 


:I bit coup»t«r fet t xtarn. 


0S28 


8827 


972 






nov 


PO^ttSOnSCC 


iC'Cvic* address cle»r. 


032n 


FO 


973 






MOV 


A,ORO 




052B 


53F8 


974 






ANL 


A,«0F8H 




032D 


77 


973 






PR 


A 


i 


032E 


77 


976 






RR 


A 




032F 


77 


977 






RR 


A 




0330 


AO 


978 
979 






MOV 


ORO^A 


i 


0331 


841 A 


980 
901 
982 






CALL 


INDABY 


: Input data s«t to 04 bof. 

& byt« count«p inc . routine . 


0533 


10 


993 






IHC 


ORO 


; 






984 










0334 


FO 


983 






MOV 


A^ORO 


: 


0333 


8826 


986 






MOV 


R0,iSDM9Cl 


t Bvt« counter buff «r set . 


0337 


AO 


987 






nov 


9R0,A 


: 






988 










0338 


E48A 


989 
990 
991 
992 






JMP 


R04ERS 








993 
















994 
















993 








< NC»^ Tx.'v- 


— Rx ROUT I HE. > 






996 
997 










»C17 




















998 
















999 












033A 


Fe 


1 000 




4CK0T: 


nov 


A,RO 


:HCK trans. 


0338 


3D 


1001 






MOVD 


P5,A 


; 






1 002 
1003 


























033C 


D4 0B 


1004 






CALL 


TSET1 


:1 bit tine counter set & 5tart. 






1 005 










053E 


FE 


1006 






nov 


A.R6 




053F 


5248 


1007 






JB2 


REFER 


: Error » 5 tim«; 7 


0341 


IE 


1008 






IHC 


R6 


: Error counter inc . 


0542 


D418 


1 009 






CALL 


VLFOl 








1 01 0 








Stop bit set. 






1 01 1 










0344 


231? 


1 012 






MOV 


A, 123 


:***HEXT CPEPRXl^** 


0S46 


C4EF 


1 013 
1 014 






JMP 


JMPR 


:PETR. 


0548 


8868 


1013 


REFER : 


nov 


R0,«LAV1 


:• 5 tides error » > 


05 4 A 




1 016 
1017 




• 


MOV 


A,eRO 


:Disposal of 04 connand or 
84 conmand - 


0548 


C653 


1018 






JZ 


JER84 




054D 


D41B 


1 019 






CALL 


VLFOl 


: 04 contkand error response. 






1020 








stop bit set. 






1021 












05.4F 


2316 


1022 






MOV 


A^«22 


.:***HE>:T CSTER04 3*** 


0551 


C4EF 


1023 






JMP 


JMPR 


: RETR . 






1 024 


> 








0333 


D41B 


1 023 


JEP84 : 


CALL 


VLFOl 


:84 <. dr polling error response. 






1 026 










stop bit -I- set. 
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FlLEl aKllSMICl HEWLETT-PACKflROi 8048 AsscabUr 

LOCftTION OBJECT CODE LINE SOURCE LINE 

1027 > 

053? C4eF 1029 JnP JrtPP ;PETP. 

1 030 } 

1031 ; 

1032 1 •* 

1033 ; 

^034 , < LAST CHARACTEP IHPICATOR CHECK. > 

• tD2$ 

1036 ) 

1037 j 

1030 ; 

0559 00 1039 LCIH: HOP ^. 
nil 2678 1040 JHTO LCICN :Last cb»ract«r indicator 

1041 ; detect. 

I 042 ; • 

055C D40F Jw4 ' CALL TSET05 :H«lf bit ti»t cour.t«r f«t i *t«rt . 

1045 ; 

055E 8868 t (H6 «0V P.CtLAVl : 

0560 PO 1047 nOV A,9R0 

0561 C66F 1048 J2 PAIS-* ;Dispos.l of 8- coam»nd or 

1049 1 ^ , 

0563 D403 1050 CALL CNTBCK ;8vt« counter check. 

0565 D304 1051 XRL A,»4H jData 5 b-.te ' 

0567 C68E 1052 J2 LCIER K 04 >error . 

1053 ; ' 
0569 D4tB 1054 CALL VLFO! ;< Disposal of 04 cofiii»»nd » • 

0569 P*»1B ^^^^ ^ ^^^p j^j^^ 

1056 ; 

056B 2312 1037 nOV ft,»l3 *HEXT C5TCH043*** 

056D C4EF 1038 JHP J«f*R ;RETR. 

1059 ; 

056F D4 03 »060 BA184i CftLL CNTBCK 

0571 D304 1061 XRL A,«4H tDat. >f 5 t>vt« - 

0573 C694 '062 J2 DY34 .< 34 >error . 

1063 ; 

1064 ; good » 

057"^ n41B 1065 CALL VLFOl i Disposal of 84 comaand ' > 

1066 ; 

1067 : 

0577 2310 1068 MOV A,«16 : -^.MEUT tSTGN84 3**» 

057? C4EF 1069 J"P J«PR :PETR. 

1070 : 

0576 P40F 1071 LCICH: CALL TSET05 :Half bit tiM Counter set i rtart. 

1072 : 

0570 B868 1073 «0V R0,tLAV1 

057F FO 1074 MOV A,9R0 : 

0580 C688 1075 J2 ENST84 

0582 D41B 1076 CALL VLF01 ;^ Disposal of 04 cc*»and < » 

,077 ; Stop bit -1- set. 

1078 ; 

0584 2318 1079 riOV P,f24 i-.^pHEXT CSTCRD43*** 

0586 C4EF 1030 *mPR iFETR. 

1081 ; 

f0g2 ; ' Disposal of 84 ccnoand ' * 

0588 D41B 1083 EHST34 : CALL VLF01 
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FtLCi AKIiSHlCI 
LOCATIOH OBJECT CODE LINE 



HEULETT-POCKORO: 8048 fl«»«»bl«r 
SOUPCE LIME 





1084 ; 








Stop bit -1" ffCt. 




1085 ; 










038A 23 t 7 


1 086 


MOV 


A, V23 




OSeC C4EF 


1 037 
1088 ; 
1 039 ; 


jnp 


JMPR 




;RETR. 

< 9i-at«r than 3 byte! > 


038E D41B 


1 090 LC I ER - 


CALL 


VLF 0 1 




:< Disposal of 04 conraand ! ^ 


1091 ; 

1092 ; 








dtOP Dlv • »Ct. 


0390 2316 


1 093 


nov 


A, 122 




i»:ri#NEXT C3TER04J *** 


0392 C4EF 


1 094 

1 095 ; 




jnPR 




• RETR . 


0394 D4tB 


1096 DY84: 


CALL 


VLFOl 




;< DispoffaZ of 34 command » ) 


1 097 ; 
1 098 ; 








olop Div f sev> 


0396 2315 


1 099 


MOV 


A,i21 




;*»*MEXT C3TER34 3»*- . 


0598 C4EF 


1 1 00 

1101 ; 

1102 : 
1 103 I 


JflP 


JMrK 




; r 1 1 K . 
















1 1 05 ; 












1106 ; 


( STOP 


BIT Tx 5- 


84 


COnnANnD ALL OK ! EHi> ' * 




1107 i 
























1 1 09 ; 












1110 ; 










039A FB 


nil STCR34 : 


MOV 


A,RO 




;Stop bit trans. 


059B 3D 


1 1 12 


novo 


P5. A 








1113 ; 












1114 ; 










059 C D4 0B 


1 1 15 
1116 ; 


CALL 


TSET1 




;1 bit tl»e counter sat & start. 


059E 64CC 


1117 
1118 ; 


CALL 


KcUO 1 1> 




• PccrkAnv* tffAfcA t.o ^4 bijffsr. 


05A0 e86A 


1 119 


nov 


R0>tPOL2NG 




:Disposdl address buffer set. 


05 A2 FO 


1 120 


nov 


A,9R0 






05A3 B856 


1121 


MOV 


R0.«RE34H 






05A5 AO 


1 122 


MOV 


QRO.A 






03 A6 D4 07 


1 123 


CALL 


BCHIHC 




;B'»te counter buffer F*t. 


03M8 FO 


1 124 


nov 


A.9R0 - 






05A9 8857 


1125 


MOV 


R0,«RE841 






05 AB AO 


1 126 


HOV 


BRO.A 






05AC C4AF 


1 127 

1 128 ; 

1129 ; 

1130 t 




DISEHtf 




















1132 ; 












1133 ; 


C STOP BIT Tx 6. 


84 


COMMAfn* Rx DATA COHTIHUE. > 




1134 ; 








«C16 
















1136 ; 












1137 J 

1 138 STGM84: 










05AE F8 


nov 


A«R0 




;Stop bit trans. 


OSAF 3D 


» 139 
1 140 t 


MOVD 


P5,A 







224 



0167237 



FILE I WltSHlCl HEULETT-POCKORD: 8048 as.«r.bl«r 

LOCATIOH OBJECT CODE UIH6 SOURCE LIME 



0S80 D40B 


1141 t 
1142 


CALL 


TSET1 


:1 bit tiM counter set & 5t»rt. 


05B2 B4CC 
03B4 P*ur 


1143 ; 
1 144 
1145 J 
1 146 

1 1 ^ r t 
1 148 

1149 ; 


CALL 
CALL 


REDSTB 
BCHIHC 


; Input d»t» «t to 84 coD»»nd 

bof rer . 
iBute counter Inc. 


0SB6 D422 


CALL 


PARCLL 


iParity clear 

«t VLF flags clear. 


OSBB D414 


USD : 
1 151 
tl52 ; 


CALL 


VLFOO 


9varv w*v V 


05BA 230B 
05BC C4EF 


1153 ; 
1154 
1159 
1196 ; 
1157 1 


nov 

jrtp 


A,ft1 1 

jnPR 


;***HEXT tKEVDAY3*** 
; RETR ■ 














1160 2 

1161 1 

1162 i 


< STOP 


BIT Tx 7. 04 


COnnftHD DATA Rx COHTIMUE. > 

•C18 




1 1 64 } 








03BE FB 
09BF 3D 


1 165 ; 

1166 STCH04: 
1167 


nov 
novo 


A^RO 
P5,A 


;Stop bit tran*. 

J 




1168 ; 








09C0 D4 0B 
05C2 B4tfi 


1 169 ; 
1 170 
1171 ; 
1 172 
1173 ; 


CALL 
CALL 


TSETl 
INDABV 


:1 bit tl»e counter »«t * start- 

: Input data set to 04 bur. 
byte counter inc. routine. 


05C4 D422 


1174 ; 
1 175 
1 176 * 


CALL 


PARCLL 


;Paritv flag clear 

^ VLF flags clear. 


05C6 D414 


1177 i 
1178 
1179 ; 


CALL 


VLFOO 


I 

Start bit "O" set. 


05C8 23 OB 
05CA C4EF 


1180 ; 
1181 
1182 
1133 ; 

1184 ; 

1185 : 


nov 
jnp 


A,tn 
jnpR 


:***HEXT CKEVDAY3*** 
:RETP. 














1188 : 

1189 1 


c 


RESPONSE DATA 


SET TO 84 BUFFER. 3 




1190 1 








05CC 04 03 
OSCE 03S8 
0500 A8 
0901 FB 
09D2 AO 


1192 1 

1193 RED5TB: 
1 194 

1 195 
1196 
1 197 


CALL 
AOD 

nov 
nov 
nov 


CHTBCK 

A,«RE84C 

RO,A 

A.R3 

9R0.A 


; Input data set to 84 buf. 



-ILEl ftKItSHlCJ 
LOCATION OBJECT CODE LIME 
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HEWLETT-PACKARD: 8048 Asscnbler 
SOURCE LIME 



0167237 



03O3 63 



1 198 
1199 
1200 
1201 
1202 
1203 
1204 
1209 
1206 
1207 
1208 
1209 
1210 
121 1 
1212 
1213 
1214 



RET 



04COM-04COn-04COH-04COM-04COM-04COM-04COn-04COM-04COri 

♦ 

DISPOSAL OP 04 COnnAHD. ♦ 

04co«-04con- 04C0«- 04con- 04Com- 04COM- 04C0fi- 04cori- 04cori • * 



C START BIT Tx . < 04 COmiAHD. > 



*ID20 



0304 


FB 


1^1^ 
1216 


C0I104: 


ttOV 


A,RO 


; Start bit trans- 




OSOS 


30 


1217 




novo 


P3, A 










1218 
1219 


; 






















03l>6 


04 OB 


1220 
1221 


} 


CALL 


TSET1 


;1 bit time counter J4t 


& start 


OS08 


8827 


1222 




rtOV 


RO^ttSOnSCC 






05DA 


FO 


1223 




MOV 


A>OR0 






05DB 


8850 


1224 




nov 


RO^tTMBUF 


i Tx buffer <- — comoand 


< 04 ) 


OSDD 


AO 


1223 




nov 


eRO, A 






05DE 


B86e 


1226 




HOV 


RO^ ILAVI 


: 




03E0 


B013 


1227 




MOV 


eR0««19 


;CLAV13 <-- ACK3. 




08E2 


D414 


1228 
1229 




CALL 


VLFOO 


:MI bit -O- set. 




03H4 


2302 


1230 




HOV 


a, 92 


t***NEXT <MIO0)*** 




0SE6 


C4EF 


1231 




JMP 


JMPR 


:PETR. 





1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
124 0 
1241 



( 04 COMhAMD C*ATA T^. 



»&1 0 



05E8 


F8 


1242 COM04D: 


MOV 


A,RO 


•.Start bit T.-.. 


03E? 


3D 


1243 


MOVD 


P3,A 








1244 ; 












1245 : 








03EA 


04 08 


1246 


CALL 


TSETl 


i1 bit tin* counter set b 






1247 ; 








05EC 


D403 


1248 


CALL 


CNTBCK 




05EE 


0327 


1249 


ADD 


A,«SDKSCC 




05F0 


A8 


1230 


HOV 


RO^A 




05F1 


FO 


1251 


MOV 


A>8R0 


: 


03F2 


B85D 


1252 


HOV 


RO,»TXBUF 


;Tx buffer ; Dat> set. 


03K4 


AO 


1233 


HOV 


eRO,A 




05F3 


8868 


1234 


MOV 


R0>«LAV1 


; 
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HEULETT-PACKftRD : 8040 ft»»«(»bl»r 



0167237 



tOCftTIOH OBJECT CODE LINE SOURCE LIHE 



03F7 B009 
03F9 04 tB 

09FB 2302 
05FD C4EF 



05FF B826 

0601 FG 

0602 83 



0603 B86B 
0603 FO 
0606 83 



0607 B866 
0609 to 
060O 83 



06 OB 23EF 
060D C411 



1235 
1236 
1237 
1238 
12S9 
1260 
1261 



wov 

CftUU 

nov 

JHP 



8R0.t9 

VLF01 

A, 92 
JMPR 



;tLftV1) « ACK4, 

inj bit M- s«t. 

;»*»HEXT ^niO0>*** 

;RETP. 



t 



i- 



1262 ; 
1263 

1264 I 

1269 I 

1266 i 

1267 i 

1268 ; 

1269 ; 

1270 BCHTBCt 
1271 

1272 

1273 ; 

1274 ; 

1275 i 

1276 ; 
1277 
1278 
1279 

1280 ; 

1281 CNTBCK: 
1282 

1283 

1294 1 
1283 ; 

1286 i 

1297 ; 

1288 ; 

1289 i 

1290 i 

1291 ; 

1292 BCHIHC: 
1293 

1294 

1295 ; 

1296 ; 

1297 I 

1298 ; 

1299 ; 

1300 ; 

1301 * 

1302 ; 



-SUB ROUTINE— — 



t BYTE COUNT BYTE CHECK. } 



HOV 
MOV 
RET 



RD.tSDHSGI 
A«8R0 



3UB ROUT HIE 



C BYTE COUNTER CHECK. 3 



nov 

MOV 
RET 



RO.tCNTBY 
A,9R0 



-SUB POUTIHE— 



C BYTE COUNTER INC. 3 



MOV 
INC 
RET 



RO,«CHTBY 
9R0 



-SUB ROUTINE 



C 1 BIT TIME COUNTER SET. 3 



1303 TSETl t 
13D4 



nov 

JMP 



A.tZ39 ; 
TIST ; 



1305 ; 

1306 ; 

1307 ; 

1308 t 

1309 J 

1310 I 

1311 ; 



-SUB POUT IKE — 



C HALF BIT TIME COUNTER SET. J 



i 



FILE: AKliSHICl 



LOCATION OBJECT CODE LINE 
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HEULETT-PrtCKORO: 3 048 Assembler 
SOURCE LINE 



0167237 



06 OF 23FB 

0611 62 

0612 45 

0613 83 



0614 B837 

0616 PO 

0617 330r 
0619 C420 



06 IB B837 
061D FO 
061E 4308 

0620 A8 

0621 83 



0622 BE 0 0 

0624 B86? 
0626 BOOO 
0628 83 



0629 B86? 
062B 10 
062C 83 



1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1332 
1353 
1334 
1335 
1356 
1357 
1358 
1339 
1360 
1361 
1362 
1363 
1364 
1363 
1366 
1367 
1368 



TSET05! 

t 

TIST: 



MOV 

MOV 

STRT 

RET 



A^»248 



T.A 
CHT 



VLFOOi 



MOV 
MOV 
rtNL 
JMP 



J 

t 

I 

i 

VLFOl : 
VLFOST t 



MOV 
MOV 
ORL 
MOV 
RET 



PARCwL : 
PftRC.P : 



MOV 

MOV 
MOV 
RET 



PALAHt 



MOV 
INC 
RET 



-SUB ROUTINE 



C VLF OUTPUT DOTA -O"* SET, 3 



RO, »DRMAPH 
A^ORO 
n,t07H 
VLFOST 



-9UB ROUTINE 



C VLF OUTPUT DATA "1- SET. 3 



RO^iDRMAPH 
A,OR0 
A.lt08H 
RO,A ; 









C PARITY FLAG CLEAR. 


1 





R6,tO 

RO,tANSPAR 
9R0,«QH 



:VLF riB^s clc*r. 
tParitw flag cl«ar . 



-SUB ROUTINE 



C PARITY CHECK. 3 



RO«.#ANSPAR : 
9R0 ; 
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0167237 

FILE« ftKltSHlCl HEWLETT-PaCrflROi 8048 A»«abl«r 

LOCATION OBJECT CODE LINE SOURCE LINE 







1369 










IB R( 


)Ui 








1370 




















1371 


$ 


t 


Error response 


s«t to 04 buffer. } 












1372 

1 3r 3 


1 




































1374 


J 














062D 


B827 


1375 


ERRSeS t 


nov 


RO.ttSDMSCC 


;Error indiCftt€ . 








062r 


FE 


1 376 




nov 


a PA 










0630 


0236 


1377 




JB6 


ERRSEA 


t 








0632 


B003 


1378 




nov 


9R0,»03H 


;( «bnor»al %rror \ > 








0634 


C438 


1379 




jup 


ERRSEE 


; 












1380 


i 






;< nora«l «rror ! > 








0636 


B001 


1381 


ERRSEAt 


nov 


8RO,901H 








0638 


B826 


1382 


ERRSEE I 


MOV 


RO^NSDMSCI 


* 








063f^ 


BOOO 


1383 




MOV 


8R0,«0H 


; 








063C 


E48A 


1384 
1385 
1386 


i 
• 


JMP 


R04ERS 


t 












1387 




















1388 


J 


















1389 






C ACK CHECK 3 


< 04 COMMAHD. > 












1390 


; 












•029 






1391 




















1392 


J 














063E 


00 


1393 
1394 


ACK3t 


NOP 




I 








063F 


2648 


1395 




JNTO 


ACKER 


;ACK bit R^. 












1396 
1397 


1 












st»rt . 


'0641 


D40F 


1398 




CALL 


TSET05 


;H«lf bit tine counter 


set 


L 




1399 


J 














iMal FE 


1400 




MOV 


A>R6 


;RCK -> 








0644 


D254 


1401 




JB6 


ACKSSC 










0646 


C44A 


1402 




JMP 


ACKER2 












14 03 


1 






RCK -error , 








0648 


04 OF 


1404 
1405 


ACKER: 


CALL 


TSET05 


:H«lf bit ti»« counter 


set 




st«rt . 


064A 


FE 


1406 


ACKER2I 


nov 


A,R6 










064B 


5270 


1407 




JB2 


ACEND 


;5 times error *J 








064D 


IE 


1408 




INC 


R6 










064E 


D414 


1409 




CALL 


VLFOO - 


: Re*ch«l leno«> 










1410 
1411 


i 






St*rt bit "O- set. 








0650 


2314 


1412 




nov 


A. 020 


.•*»HEXT <COM04)*»* 








0652 


C4EF 


1413 
1414 




JMP 


JMPR 


;RETR. 








0654 


B624 


1415 


ACKSSC: 


MOV 


RO^HSDMSCK 


:Ccoi»fB9nd only* > 








0656 


FO 


1416 




MOV 


A.ORO 










0657 


325F 


1417 




JB1 


RUnOD 










0659 


B826 


1418 




MOV 


R0>»SDnSC1 










065B 


8040 


1419 




MOV 


8R0,t01 OOOOOOB; 








065D 


E4eA 


1420 
1421 


; 


jnp 


R04ERS 










065F 


1260 


1422 


RUnOD 1 


JBO 


RDnOD 


:Co»tt»nd ♦ RO or UR ? 








0661 


B868 


1423 




nov 


RO*«CNTBY 










0663 


B001 


1424 




nov 


8R0,«1H 


% 








0665 


D422 


1425 




CALL 


PARCLL 


;P*rtty flag clear 
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FILEi AKltSHIGI HEULETT-PftCKARDt 3D49 Ars«mMcr 

LOCATION OBJECT CODE LINE SOURCE LINE 



0167237 





1426 








066? 0414 


1427 




CALL 


VLFOO 




1428 


* 








1429 


i 








1430 








0669 230A 


1431 




MOV 


A, 91 0 


066B C4EF 


1432 






JHPR 




1433 


t 






066D 0422 


1434 


RDMOD: 


CALL 


PARCLL 




1433 


; 






066F 0866 


1436 




nov 


R0««LAV1 


UO V f o U U 1 






MOV 


0R0> tflH 


0673 B86B 


1438 




MOV 


R0,«CNT6Y 


0675 BOOO 


1439 




MOV 


9R0,f0H 


0677 0414 


1440 




CALL 


VLFOO 




1 A. A 1 


i 








1442 


i 






0679 230B 


1443 




MOV 


A, ttfl 


067B C4EF 


1444 




J«P 


OMPR 




1445 


i 






0670 C42D 


1446 


ACENO: 


JMP 


ERRSES 




1447 










1448 


; 








1449 
14S0 


J 








1451 


s 








1432 






C ACIC CHECK 




1433 
1454 


; 








1433 


I 








1456 


• 






067F 00 


1457 


ACK4: 


HOP 




06B0 26B9 


1458 




JMTO 


OERCK 




1439 










1460 








0682 D40F 


1461 




CALL 


. TSET05 




1462 








0684 FE 


1463 




MOV 


A,R6 


0637 0293 


14^4 




JB6 


AOKCK 


06O7 C48B 


1463 




JHP 


AERCK2 




1466 










1467 








0689 04 OF 


1468 


AERCK ! 


CALL 


TSET05 




1469 


• 






068B FE 


1470 


AERCK2 : 


MOV 


A,R6 


068C 52A7 


1471 




J82 


AEHCK 


06dE IE 


1472 




INC 


R6 




1473 








068F 0424 


1474 




* CALL 


PARCLR 


0691 C4A1 


1475 




JMP 


A04COH 




1476 


; 






0693 B4FF 


1477 


OOKCKi 


CALL 


BCHTBC 


0695 5307 


1478 




ANL 


A»ft07H 


0697 A9 


1479 




MOV 


Rt.A 


0698 C9 


1480 




OEC 


R1 


0699 0403 


1481 




CALL 


CHTBCK 


0698 09 


1482 




XRL 


A,R1 



& VLF fUgs cl«*r. 

St»rt bit -O" ««t. 

eenmand a«5X*9«*> 
:***HEXT < COn04D 
;RETR. 

;Parity flag cl«»r 

4 VLF flags cl«»r. 



rStart bit •0" set. 

t conib;4nd * response * > 
;«*=*HEXT CKEYDAV3*'*'* 
;RETR. 



«B9 



JACK bit chicle . 



jHair bxt ti»« counter sat 1 start. 
ttCK I > 



< MCK ! ^ 
:Half bit tin>« counter s^t t st»r 



;5 tiae? error 

i^r^ror counter Inc. 
Challenge once more 
; Parity flag clear. 



J< ACK K PC>: ok 
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0167237 



FILE: flKlrSHICI 
LOCOTIOM OBJECT CODE UlNE 



HEWLETT-PrtCKftRDt 3048 A»r€»hl«r 



063C C6ft9 
069E 10 
Q69F M24 



06Af D414 

06A3 230A 
06A9 C4EF 

06A7 C42D 



06A9 6826 
06AB B04 0 
06AD e48A 



06Ar D422 

06B1 B857 

0663 FO 

0664 F2BA 
06B6 231 B 
06B8 C4EF 

068A FF 
0666 F2CA 



06BD 6867 
06BF FO 
06C0 F2C5 
06C2 ID 
06C3 6477 



06C5 FF 
06C6 D2ES 
06C8 C4F2 



06CA 337F 
06CC AF 

06CD 92E4 



1483 
1484 
1469 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1^00 
I30t 
1302 
1303 
1504 
1303 
1306 
1507 
1308 
1309 
1310 
131 1 
1512 
1313 
1514 
1515 
1316 
1517 
1316 
1319 
1520 
1321 
1322 
1323 
1524 
1325 
1326 
1527 
1328 
1529 
1530 
1531 
1332 
1533 
1534 
1535 
1536 
1337 
1338 
1339 



SOURCE LIME 

JZ 

INC 

CALL 



I 

A04COHt 

i 



AEHCK : 
I 
J 

END04UI 



; ■ 



CALL 



MOV 



nov 

KOV 



EHD04U 
QRO 

PARCLR 



VLFOO 

A, t1 0 

JMPR 

EPRSES 



jTv operation «nd or not 

I 

;P»rlty cl*»«^- 

1 op*r»tion continue 

for 04 con ! > 
»St«rt Oit "0- **t. 

j»*»HEXT <CO«04D>*** 

;RETR. 

:04 conn^nd r««pon5< «rrOf . 
Error indicator ««t. 



« Tx operation end for 04 co» ' 



R0,iSDt1SC1 
9R0, •010000006 
R04ERS 



SUB ROUTINE 



t JMP TO NEAD ROUTINE. 



J 

I 

i 

DISEHD: 

; 



JPIDLt 



COHTDE : 



ALEND: 
J 

PCHK3 I 

t 



CALL 

MOV 
MOV 
JB7 

nov 

JMP 

nov 

JB7 



MOV 
MOV 
JB7 
IHC 
JMP 



MOV 
J66 
JMP 



ANL 
MOV 

JB4 



PrtRCLL 

R0.VRE841 
A.9R0 
JPIDL 
A, #27 
JMPR 

A,R7 
PCHKS 



RO.tDEMRPH 

A>9R0 

ALEHD 

R3 

DMSRE 



A,R7 

PRDR2 

NTDRP 



A,»7FH 
R7,A 

PRDEV 



:Parity flag clear 

& VLF flags clear. 



t Response flags checl" ' 



( ao response 
: Device end ^ 



;Devtc« continue. 



C response J > 
; Response flag clear. 



PILEi (iKirSHlCI 
LOCATXOH OBJECT CODE LIME 
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MEWLETT-PftCKARD: 3048 «»r<abUr 
SOURCE LINE 



0167237 



06CP B867 
06D1 FO 
06D2 F2DF 
06D4 FF 
06DS B209 

0607 C4BD 

0609 FF 
06DA 434 0 
06DC RF 
06DD C4BD 

06DF FF 
06E0 6ZE6 
06E2 C4BD 

06E4 62EB 

06E6 C4F2 

06E8 53BF 
06Eft RF 

06EB BDSE 
06E0 C4FC 



06EF CS 
06F0 2F 
06F1 93 



1340 




HOV 


RO.fDEMRPH 


1541 




nov 


R^QRO 


1342 




JB7 


QUESE 


1543 




MOV 


R,R7 


1544 




J65 


PRLSFS 


1543 








1546 




JMP 


COHTDE 


1547 








1348 


PRLSFS: 


nov 


R,R7 


1549 




ORL 


A,«04 0H 


1330 




MOV 


R7,R 


1331 




JMP 


COHTOE 


1332 








1333 


OUESE: 


MOV 


rt,R7 


1354 




JBS 


PRDRP 


1535 




JMP 


COHTDE 


1556 








1337 


PRDEV : 


0B3 


PRDKt 


1358 


} 






1359 




JMP 


NTDRP 


1360 








1361 


PRDRa : 


RNL 


R^tOBFH 


1562 




MOV 


R7,R 


1363 








1364 


PRDRP : 


MOV 


RS.tDEMfiPO 


1565 




JMP 


STOPS 



1366 

1367 

1368 

1369 

1570 

1571 

1372 

1373 

1574 

1575 

1376 

1377 

1376 

1579 

1380 

1381 

1382 

1583 

1584 

1585 

1386 



» F.R. device poll t 
R .R .drop poll . > 

Prtortty Kjcvice poll 
^ P . R .drop pol 1 . > 

U^yt drop select. 



iK Priority or R,R. device poll 
% priority drop poll. > 
1st drop select. 



-SUB ROUTIIIE 



( RETURN POUTIHE. 



SEL 
XCH 
RETR 



RBO 
A>R7 



-SUB ROUT I HE 



t NEXT mCIESS drop SELECT. 



06F2 


B05E 


1587 


MTDPP: 


MOV 


R5.«DEM«P0 




06F4 


FC 


1588 




MOV 


0,R4 




06F5 


n8 


1589 




MOV 


RO^A 




06F6 


FO 


1390 




nov 






06F7 


F2FC 


1591 




JB7 


STDPS 


: Drop end or not 


06F9 


1C 


1592 




IHC 


R4 


;< not *nd » > 


1393 








Kext drop set . 


06FR 


E4 09 


1394 
1393 
1396 




JMP 


SETSD 
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FILE: 0»C1:SHIC1 HEULETT-PflCKPRD : 8048 ««*»bUr 

LOCOTIOH OBJECT CODE LIME SOURCE LIME 



06FC BC3t 
06FE B831 
0700 FO 
070t 72 05 

0703 E4 09 



0705 2304 
0707 C4EF 

0709 FC 
07 OA A8 
070B FO 

070C 4308 

oroe A8 

070F FF 

0710 3216 

0712 231C 
0714 C4EF 



0716 F8 
' 0717 30 



0718 FF 

0719 3210 

OriB D40B 

071 P FF 
07 IE 53FD 

0720 AF 

0721 FS 

0722 5387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



1597 STOPS t 

1398 

1399 

1600 

1601 ; 

1602 

1603 t 

1604 i 

16 05 SEL5ET: 
1606 

1607 ; 

16 09 SETSOt 

1609 

161 0 

1611 J 

1612 AHSUOt 
1613 

1614 ; 

1615 

1616 

1617 ; 

1618 

1619 

1620 ; 

1621 ; 

1622 ; 

1623 ; 



nov 

HOV 
HOV 

JB3 

JMP 



HOV 
JMP 

HOV 
MOV 
MOV 

ORL 
MOV 

MOV 

JB1 

HOV 
JMP 



R4,tDRMAP0 
R0,«DRMAP0 
A,9R0 
SELSEt 

SETSD 



A^a4 
JMPR 

A,P4 
RO.A 
A,9R0 

A,.t08H 
RO,A 

A,R7 
DSCF84 

A^nta 

JMPR 



t* Drop *nd ' > 



;Drop »«P »«t or not ? 



« Mot s«t • > 
^'♦♦♦NEXT tMTMINTJ*** 

;RETR. 

;< ?«t ! > 



:«**NEXT tDSCF84l- 
;EETR. 



1624 
1623 


J 

; 




t DROP SCAN 


FOR 84 COMMAND. 3 


1626 










1627 










1628 










1629 
1630 
1631 


DSCF84 : 


MOV 
HOVD 


A^RO 
P5.A 


:DroD scan. 


1632 










1633 
1634 
1635 




MOV 
JB1 


A.R7 
DSCFJJ 


I 


1636 
1637 




CALL. 


TSET1 - 


:l bit ti»e counter 5et. 


1638 
1639 
1640 
1641 


t 

DSCFJJ: 


MOV 
ANL 
MOV 


A,R7 

A.tOFDH 

R7,A 


:P.4non£« fl^9 2 Clear. 


1642 
1643 
1644 
1645 
1646 


1 


MOV 
AHL 
MOV 
MOV 


A,RO 
A,t087H 
RO^tDRMAPH 
9R0,A 


* 


1647 
1648 
1649 


) 


MOV 
JMP 


A,t4 
JMPR 


f***IIEXT CMTMlHTJ-r--* 
: RETR . 


1650 


; 









•D28 



FtL^l AKItSHIGI 
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0167237 



LOCATION OBJECT CODE LINE 



SOURCE LINE 



072B 97 
072C A7 

072I> FB 
072E 67 
072F A6 
0730 B3 



0731 97 

0732 E42D 



0734 04 OF 
0736 B857 

0738 FO 

0739 F243 



073B B4FF 
073D F245 

Or3F 23tB 
0741 C4EF 

0743 C4BA 



0745 FF 

0746 4301 

0748 AF 

0749 E459 



1634 j 

1633 i t VLF INPUT DATA ' 1 " SET, 3 

1636 ; 

1637 ; 

1636 ; 

1639 VLF11 t CLR C i 

1660 CPL C ! 

1661 ; 

1662 VLFRSTj NOV A,R3 ; 

1663 RRC A 

1664 NOV R3>A ; 
1663 RET 

1666 i 

1667 ; 

1668 ; 

1669 ; SUB ROUTINE—- 

1670 ; 

1671 : C VLF INPUT DATA - 0 " SET. 2 

1672 ; 

1673 J 

1674 ; 

1675 VLFlOt CLR C 

1676 JMP VLFRST ; 

1677 t 

1678 ; 

1679 ; - " 

1680 ; 

1681 ; C WAIT for 84 CONNAHD DISPOSAL. > 

1682 ; 

1683 ; - - - 

1684 ; 

1685 IDLINT: CALL TSET03 :Ha!** bit tim« counter jet %. start. 

1686 MOV R0.«RE84t i8« buffer ewptu. 

1687 NOV A.ORO ; 

1688 JB7 DNTSET : 

1689 ; 

1690 ; 

1691 CALL BCHTBC :E.:it 04 operation. 

1692 JB7 ST04DP 

1693 ; 

1694 MOV A. #27 * : -^^HE^T tlDUJNT)*** 

1695 JMP JMPR 

1696 ! 

1697 DNTSET: JMP JPIDL ••' buffer empt'-.'' 

1698 ; 

1699 ; 

1700 ST04DP: MOV A,R7 

1701 ORL A.tOlH I 

1702 MOV R7,A 

1703 JMP INT04S 

1704 ; 

1703 J 

1706 " 

1707 ; 

17 08 ; C CHANCING OPERATION TO 84 .) 

1709 ; 

1710 f • 



riLt; flKI:SHICl 
LOCftTIOH OBJECT CODE LIHE 
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30UJ>CE LINE 



074B Fa 
074C 3D 



074D 04 OB 

074F FF 
0730 «254 
0732 C4ftF 
0734 33FE 

0756 AF 

0757 E434 



0759 B825 
075B FO 
075C 5307 
073E A9 
075F B837 

0761 FO 

0762 3307 
0764 D9 

0763 C67B 

0767 F9 

0768 4308 
076rt A8 

076B FF 
076C 3272 

076E 2310 
0770 C4EF 

0772 53F0 

0774 AF 

0775 E477 



1711 
1712 i 



1715 
1716 
1717 
1718 
1719 
1720 
I72t 
1722 
1723 
1724 
1725 
1726 



1728 ; 

1729 i 

1730 ; 

1731 :■ 



NOf^504: 


KOV 


H^RO 






HOVO 


P5,H 


; 




CALL 


TSET1 


; 1 


nP0AD2 1 


nov 


Aj,R7 








APIWT 






JMP 


DISEHO 




ARIWT: 


ANL 


A,«OFEH 


: 




MOV 


ff7.A 






JrtP 


lOLiNT 





-SUB PC'tJTIHE-— 



C 04 OPOP SELECT. J 



1732 






P0,»SOM5GH 


1733 


'rMT04S: 


MOV 


1734 




nov 


A.9R0 


1735 




ANL 


O.«07M 


1736 




nov 


R1 , A 


1737 




nov 


RO. vormmph 


1738 




nov 


A,8R0 


1739 




ANL 


A.t07H 


1740 




XRL 


Aj.Rl 


1741 




J2 


NDCHQE 


1742 








1743 




MOV 


a,Ri 


1744 




ORL 


A^IIOBK 


1745 




nov 


RO.A 


1746 








1747 




nov 


ft.R7 


1748 




JB1 


DSF04B 


1749 








1750 




nov 


A. •29 


1751 




JMP 


JMPR 


1752 








1753 


DSF 0^ : 


ANL 


ft .»OFI>H 


1734 




MOV 


R7>A 


1735 




JMP 


OSF04C 


1756 








1757 


; 






1758 








1759 








1760 






t DROP SCAN 


1761 






1762 









:***HEX'T CDSF04C3-*'* 
:RETP. 



• E2 



0777 F8 

0778 3D 



1763 
1764 ; . 
1763 ; 

1766 OSF04C! 
1767 



HOV 

novo 



A.RO 
P5.A 
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LOCATION OBJECT CODE LINE SOURCE LINE 







1 768 














1 t 07 


1 








n770 


D4 OB 


t 7^n 




CALL 


TSET1 


;t bit tin* counter s«t. 






1 771 


t 








Uf fO 


CO 

r 7 


I r r 2 




nov 


A, R 1 




ft^7n 


B837 


1 773 




HOV 


RO , ttDRHAPH 




U r r b 


Zu 


1 f 74 




XCH 


A> 9R0 




077F 


88 6C 


1 775 




flOV 






Ut D 1 


an 
N w 


t 77C 
1 f f O 




HOV 


9R0 • A 








t 777 


; 












I r « O 


; 








0782 


D422 


1779 




CALL 


PARCLL 


xP^rity flag cl«ar 






1 760 


' 






& VLF i'l^^f clesr. 


0784 


D4 1 4 


1 781 




CALL 


VLFOO 


.•Star*: "0" bit s*t . 






1 782 


: 








A7RA 








HOV 


A, t2D 


:»**IIEy.T tC0n04J**'» 


0788 


C4EF 


1 784 




JHF 


JHPR 


:RETP. 






1 785 


; 












t 786 


-* 












1 787 


























1 788 












1 789 






C 04 COKMPHD DISP END. 3 






1 790 














1 79 1 














1 792 










078b 


BooC 


1 793 




HOV 


RO, tSAVDPP 






c n 


1 794 




HOV 


A^eRO 




0780 


B937 


1 793 




HOV 


R1 , HDRHAPH 


; 


078F 


21 


1 796 




XCH 


A,ORt 




0790 


AS 


1 797 




HOV 


RO.A 








1 798 










0791 


FF 


1 799 




MOV 


A,R7 




0792 


52A7 


1800 






T3UCIN 








1801 










0794 


Fl 


1802 




MOV 


A.eRl 




079^ 


D8 


1803 




XRL 


A^RO 




0796 


C6AC 


1804 




J2 


HADADE 








1805 


i 








0798 


6667 


1 806 




MOV 


RO^tlDEHAPH 




079a 


F O 


1 807 




MOV 


A,8R0 




079B 


F2AC 


1 808 




JB7 


TSUCI2 ' 








1 809 


I 








079D 


F 1 


1810 




MOV 


A,0R1 




U» 


5307 


1811 




nMU 


A.A07H 




V* MU 


no 


1 81 2 




ORL 


A,»oeH 




07A2 


A8 


1813 




HOV 


RO>A 




07A3 


231 E 


1814 




MOV 


A^tao 




07A5 


C4EF 


1815 




JHP 


JMPR 








1816 


1 








07Ar 


53FB 


1817 


TSUGIMi 


ANL 


A,iOFBH 




07A5 


AF 


1818 




HOV 


R7,A 


* 






1819 


; 








07AA 


C4F2 


1820 




JHP 


NTDRP 


* 


07AC 


C4AF 


1821 


T$U0I2: 


JHP 


D I SEND 








1822 


; 








07AE 


E44F 


1823 


HAOADE : 


JHP 


HADAD2 


} 






1824 


; 









riLCi aKX:SHIGI 
LOCATION OBJECT 
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01 67237 



07B0 38 
07Bt 30 
07B2 42 
07B3 47 
07B4 4C 
07B3 51 



07B6 B837 
07B8 FO 
D7B9 5307 
D7BB 03B0 
D7BD A3 



07BE 
07BF 
07C0 
07C2 
07C3 
07C5 
07C6 
07C7 
07C9 
07Cft 
07CC 



09 
F1 

72F8 

F9 

0304 

A8 

FO 

72CE 

FF 

53EF 

E4D1 



07CE FF 
07CF 4310 
07D1 AF 

07D2 B85E 
0704 BAOO 

0706 FA 

0707 960E 
0709 BAFF 
07DB F! 
D7DC E4E3 



* SUB ROUTINE 

18*6 — 



C CHAHCINC THE DEVICE MAP. 



HEAO AOORESS TABLE OF THE DEVICE HAP 1 



1827 J 

1828 j 

1829 ; 

1830 J " 

lisi !i niiiMnninimMminiiiMiminiinnmniiinnn 

1833 ; I 

1 834 : I 

1835 ;| 

1836 ;t 

1837 ROHTI t 

1 838 ; I 
1839 
1840 ; I 
1841 
1842 t I 
1843 
1844 ;| 
1845 
1846 ; I 
1847 

1 848 t I 

1849 , i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 ri I I I t I 
teso I 



06 


0VH10 


;Orop 


• 0 


t 


d€^iC^ nap 1 ). 


OB 


ovnii 


;Dpop 


• 1 






DB 


DVni2 


;Orop 


• 2 




> . 


OB 


DVH13 


;Drcp 


• 3 


<, 




DB 


DVM14 


:Orop 


114 


f 




OB 


Dvm5 


sDrop 


US 


c 





1851 PEVCH: 

1852 

1853 

1854 

1855 

1856 ; 

1857 

1858 

185? 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 ; 

1869 PPSET: 
1870 

1871 RPSETE: 

1872 ; 
1873 
1874 

1875 1 

1876 OEVPSr 
1877 

1878 
1879 
1880 
1881 ; 



HOV 
«0V 
AHL 
ADO 

novp 

MOV 
«0V 
JB3 

nov 

ADD 

nov 
nov 

JB3 

nov 

AHL 
J«P 

nov 

ORL 

nov 

MOV 

nov 

nov 
JHZ 
MOV 
nov 
JMP ' 



RO^tfORMAPH 
A^BRO 
ft,i07H 
A.fROMTI 
A,8A 

Ri,a 

A,8R1 

PUEHO 

A.R1 

A«*4H 

RO,A 

A,9R0 

PRSET 

A,R7 

A.ttOEFH 

RPSETE 

A,R7 

A.tlOH 

R7,A 

R0,tOEMAP0 
R2»f0H 

A,R2 

SURRC 

R2,tOFFH 

A,9R1 

COMCT 



: Device tabl« He^d »ddp«S3 *«^. 
: 'for current drop > 



:Oevic« polling rasp set or not 
(Prior it*/ or round robin ' 



; Pol ling ri»g »«t.' round robin-** 
: Polling <'lag *€*-.' priority poll. 



:R0 «> d9ViC4 aftp 2 pointer. 
:R2 - F.F rug. 



bit 0-3 
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070E 


BAOO 


1 882 


SWPftC : 


HOV 


R2, tOH 


Ur c O 


r 1 


1 833 




MOV 


ft, 8RI 


07E 1 




1 884 




SUAP 


A 


07E2 


1 9 


1885 




IHC 


R 1 






1886 


; 






07E3 


93 OF 


1887 


COKCT : 


AKL 


fl,§OFH 


07E5 




1388 




HOV 


9R0, A 


07E6 


D3 0F 


1839 




XRL 


A^ftOFH 


07E8 


C6F2 


1390 




J2 


OEVCE 


07EA 


F8 


1891 




MOV 


A,RO 


07EB 


D365 


1892 




XRL 


A,«DEnAP7 


07ED 


C6F3 


1893 




JZ 


0EVCE2 


07EF 


16 


1894 




INC 


RO 


07F0 


E4D6 


1393 




JWP 


OEVPS 






1896 








07F2 


08 


1897 


DEVCE : 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


nov 


A,8R0 


07F4 


4380 


1899 




ORL / 


A^tSOH 


07F6 


AO 


1900 




nov / 


ORCA 


07F7 


63 


1901 




RET / 








1902 








07F8 


eesE 


1903 


PUEND t 


nov 


RCHDEMfiPO 


orFrt 


a OFF 


1904 




nov 


8RO,iOFFH 


07FC 


83 


1903 




RET 






1906 












1907 









• bit 4-7 > 

aap 2 s m*p I . 
D«vic« end 



iPevicfi map I not set. 



1908 ;tt*»«t»«i««#««»««i»«»«<»4i«4it»«4i«t«««««e«tia END «t4ili«»t»«««4»tttt4«««tt««iiti« 



Errors* 
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1 '3 est 

2 : 

3 

4 ; 

5 SETShKIJ^CiI*: 
SE1SmKU_VV: 



7 

e 

9 

to 
n 

12 
t3 
14 : 
13 ; 

16 ; 

17 ; 
le ; 

19 ; 

20 t 

21 ; 

22 ; 

23 : 

24 : 
29 ; 

26 ; 

27 ; 

28 I 

29 ; 

30 ; 

31 ) 

32 ; 

33 ; 

34 : 

35 I 

36 ) 

37 t 
38 
39 
40 
4t 
42 
43 
44 
43 
46 
47 



EOU OIH 
EQU 12H 
EOU 38H 
EQU 2 

K<< T0SHINO_0S 

C<< TOSHIBA NO OS 

<<< TOSHI % JHO OS 

^C-: TOSHI NO OS 



Version Ho. 



>>> 
>>> 



Mrs K \ 

ftdrs L < 

0«ta L«ngth M 
Data 1 



D*t» Fcr»»t 

ECU ft«idr«»f H 

ECU Addr«JJ L 



Data N 



ev M.TuMftKft i T.IMOUE 



Function 

(I) CCC t ECU CoBotmtjnicat icn 

Echo Back 

Forced Tuning / Off Ktv 
S«nd Function < rtLOHH > T«»t 

(2> - — Raa Back up 
C3> - — Variricatlon 



« : Bu9 Llyt 



istsst 

;StS»t 
;SS9tS 

49 illlllttStSMttS*ttSStSttSStSStSttJSSStttSS1XS^SS»ttStt*SM$tStf**t 

50 
51 > 

32 BIAS: ECU OOOOH 

53 ; 
54 

55 PROGRftnVERSlOMi EQU BIAS 

56 P;t_CRC_ERROR I EQU BIAS* 4 

57 RX CPC OK_Y0: EQU eiAS4S 



DS 4 
OS 4 
PS 4 



APPENDIX C 
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SOiJKCE LINE 

58 lBF_OVEf>_PLOU! 

59 SCflH_nODE_FLfiC! 

60 VIEU^CHAMNEL: 

61 PC.CODE: 

62 EVEHT_CHftMNEL 

63 ; 

64 VLF ERROR^tlAPi 
63 PC_FC_LISTi 

66 BRSIC_AUTHOi 

67 

68 

69 

7a 

71 ; 

72 ASOOHi 

73 CH_HO_FREQ 

74 TiriE^TCiBLEi 
73 JUMP_ODDRESS t 

76 NEXT~CO.*^DRS : 

77 ; 

78 TO_OROPt 

79 TO_CCC: 

80 ; 

81 DS2: 

82 IH[>EX_(?X_t t 

83 INDEX^TX^l : 

84 CTRL_T: 

85 CTRL_1 COUMT: 

86 lMDEX_RX_2t 

87 INPEx|||tx_2: 

88 CTRL.Sr 

89 CTRL_2_C0UNT 1 

90 PACE.su : 

91 ECH0_Bf4CK_FUftC: 

92 REVEPS.CHANEL : 

93 TX_eUSY_FLAG: 
^4 B«SE_F0TmT: 

95 IHIT_POINTi 

96 BlHftRY_LEDi 

97 ECHO.SACK^ftDPS: 

98 * " 

99 COHV^NO: 
too DROF^HO: 

101 IC.BYTE: 

102 DEVICE_NOi 

103 ID^BVTEt 

104 CONV_NO.BITi 
103 DROP_H0_eiTt 
106 DEVICE_NO_BIT: 

I 07 

108 nUL ADR 

109 EXTRH.STAT 

110 TE«P_R_CH 

I I I 

112 t 

113 08F_BF_N[ 

1 14 08F_BF_cnD: 



EOU BIAS4-12 
ECU 6IAS^14 
eOU B1AS•^16 
EOU BIftS+32 
EOU BXnS^48 
EOU eXAS-t-So 
EOU BlPS4-t28 
EOU BJAS+256 
EOU BlftS+256+12S 
t BIAS^512 



EQU 200H 
EQU ft200H 
EQU A200H^100H 
EQU P200H«t30H 
EQU R200H'^200H 

480H 

EQU 050 OH 
EOU 0600H 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



07 0 OH 

DS2*2*l 

DS2*2*2 

DS2*2*3 

DS2*2*4 

0Sc*2*5 

DS2*2*6 

DS2*2»7 

DS2*2-8 

DS2*2»9 

DS2*2*10 

DS2-2*n 

052+2*12 

DS2*2»13 

DS2*2-14 

DS2*2»15 

DS2*2-16 



EQU t>S2*2-l5 
EQU DS2+2-1'? 
EQU DS2*2*2 0 
EOU DS2+2-21 
EOU DS2+2-22 
EQU DS2*2-23 
EQU DS2*2-24 
EQU DS2+2-25 

EQU DS2-^2*2? 
EOU DS2i'2«30 
EOU DS2+2-»3l 

74 OH 

EQU DS2+2*32 
EQU 0BF_BF_N+1 



2 

DS 1 
DS 8^2 
8*2 
DS 8 

DS 128 
DS 128 
DS 128 



i DS 256 

; 8*8*2 

; 8*8*2 

; 64*2 



FREQUENCY TABLE STwRT FROM HEPI 



; DS 2 
; DS 2 
j DS 2 



0000 0000 



STORE #3 
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SOUJ^CE LINE 



113 OBF_BF_ID: 

116 OBF_BF_BYTE: 

117 COMV^SELECT: 
118 
1 1-9 ( 

120 D31 * 

121 MOW^EVEHTi 

122 BEFOP.EVENTi 

123 EVEMT_EH«BLE: 
124 

123 LSB.LEDl 
t2i tlSB_LED: 

127 HSB^UED: 

128 PPV.LED! 

129 - . 

130 KEY_OATAr 
I3t OHE^SEC.TIMERt 

132 TUHER^O' » 

133 TUNER_D2: 

134 TUNER^CBU: 
133 UP.FLACi 

136 DOUN FLACt 

137 PC_FC_EXISTr 
'l38 POUER.FEEDi 

139 t 
140 
141 

142 DS16: 

143 DROP.CHD.BF I 

144 SPU_C?lD_BFt 

145 FROn.OBF.BFi 
146 

147 SEND.ENrtBLEt 

148 SEND ADDRESS: 

149 SENdIimOEXi 

130 SEHP.CnO.RESP: 

131 SEKD.OATA^BUFFi 
132 

133 EVEHT_HO_FREQ t 
154 
153 
156 
137 ; 

158 ; 

16 0 KEV.DATA.STACKt 

161 ECU ADDRESS! 

162 7X_LEHCTH: 

163 TX.COMMPHD: 
• 164 TX_BUFFER( 

165 
166 

167 I 

168 TIHER.COUNTERt 

169 IHDEX_HlSTORYi 

170 HISTORY_BUFFERi 
171 



EQU OBF_8F_N*2 
EOO 0BF_6F.H*3 
EOU 0BF_BF_M*16 



DS 8 



EQU 0780K 
EQU DS1 
EQU DS1+1 
EOU DSi*2 

EQU DS1*4 
ECU D«1*3 
E8U OS 1*6 
EQU DS1** 

EQU DSl+9 
EQU 6S1*t0 
EQU DSI*11 
EQU DS1+12 
EQU DS1*13 
EQU DS1*1* 
EQU DSt*l3 
EQU DS1+16 
EQU D$1*17 



EQU 800H 
EQU DS16 
EOU DS16*16*1 
EQU DS16*16*2 

EQU DS16*16*3 
EQU SEMD_ENABLE*1 
EQU SEMD_ADDRESS*2 
EQU SENdIaDDPE3S*3 
EQU SEMD_ADDPES*5+4 

EQU 900H 



EOU 100»»H 

EOU KEY D«TA_$TACk*l6*64 
EOU ECU"aDDRE£S*» 
EQU ECU ADPPESS+3 
EQU ECulArDRE?S*4 



EQU 2000H-4 
EQU 2000H-2 
EQU 20001! 



DS 16 
DS 16 
DS 16 



DS 1 
DS 2 
DS 1 
DS I 
DS 123 

DS 236 



D^ I6*^4cl024 
DS 2 
DS 1 
DS 1 
DS 256 
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NEUL£7T-PfiCK^»PD: 8036 AsfOdbUr 



SOURCE LINE 



172 
173 
174 
173 
176 
177 
178 
179 
180 
181 
182 
183 
184 
183 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 



STftCK_END: 
STftCr TOFi 



ES_BAC»r_UP ! 
ES.BftCKJJP^I : 

ES.EVEHT^TtWERt 
t 



TIrtER_OUT_CODE : 
PLUS_KEV_CODE : 
EVEHT_KEV_CODE : 
ftUTH0_KEV_CODE : 
ON0Ff2»'EV_C0OE: 
niHtJS_»rEY_CQDE: 
SCAN_KEY_CODE : 
CLEhF.^EV CODE: 
SEKD^KEi' CO[>E: 
POUER.OM^CODE: 
POWER_OFF_CODE : 
RECEMT_OH CODE: 
RELEASE CODE: 
KEY_PUSH_CODE : 

ftSCIX E»! 
ftSCIlIttU: 
ASCII St: 

ascii_f:: 

ASCI1_PC : 

ASCri_5H- 
ASCri PD: 
ASCmIdE: 
ASCII MiJ: 
ASCIiImO: 
ASCn^CO: 
ASCII_PR: 

PUSHBALL: 
POP_ALL t 
I 

SEND WAX: 



EQU 3000H 

EQU 39FFH 
EQU 4000H 

BACr^UF RAM Ar 

EQU 0 
EQU 20 OH 
EQU 40 OH 

EQU 60 OH 



EQU 
EQU 0 
EQU 10H 
EQU 11H 
EQU 12H 
EQU 13H 
EQU 14H 
EQU 15H 
EQU IbH 
EQU I7H 
EQU I8H 
EQU 19H 
EQU I^H 
EQU 1BH 
EGU tCH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4572H 

4155M 

53^3H 

4643H 

5043H 

434CH 

3345H 

4164H 

6445H 

0D49CH 

0D4t'CH 

43DCH 

5072H 



: DS 512 
; 512 

; OB 128-6 



EQU 6 OH 
EQU 61H 

EQU 64*2 
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HEWtETT-PdCKARP( 8086 «»ftnbl«r 
SOURCE LIME 



0000 FA 

0001 BeAZFF 

0004 92 

0005 Bsreoo 

0008 EF 

0009 B8A4FF 
OOOC 92/ 
OOOD 883F00 

0010 EF 

0011 BShBFF 
0014 92 
001? B87C88 
00'9 EF 

00*9 BAA^FF 
OO^C BSFCZI 
00-F EF 

0020 660020 
0023 8ED8 



0025 BBOOOO 
0028 BBOOOO 
002B 8907 
002D 83C302 
0030 81FB0040 
0034 72F5 



0036 BBOOOO 



229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
230 
,23! 
232 
253 
254 
233 
236 
237 
238 
259 
26 0 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
27 1 
272 
273 
274 
275 
276 
277 
78 
79 
280 
281 
262 
283 
284 
285 



DROP_CnD_PORT ! 
DFOF_DATA_P0RT : 

ECU^LZAC>t>^ESS : 
INT^OFST 

imtTofst 

XHT30FST 
TIMERI.OFST 
ACHD 
ACHC 
BCHO 
8CHC 



EQU 082H 

EQU OdOH 

EQU Ot02H 

EQU 0100H 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



■^2 

60 
72 
00 
04 
02 
06 



*4 > 



-CS . SET 

INITIAL SET UP IfiPXl86 



RUN: 



27 
27 



RAn_CLEAP. ! 
RAn_CLEftR_LP t 



ORG 




OOOOH 


CLI 






*LCS 


SET UP 


16KB 


WOV 




AX, 0FFA2H 


XCHC 




DX.AX 


HOV 




AX^ OOFQH 


OUT 




DX.AX 


;PCS 


SET UP 


FROM OOOOH AT 


MOV 




AX,QFFA4H 


XCHC 




DX.AX 


nov 




AX, 0Q3FH 


OUT 




DX.AX 


MOV 




AX^OFFABH 


XCHC 




DX.AX 


MOV 




AX . e83CH 


OUT 




DX.rtX 


jMCS 


SET UP 


04000H 


MOV 




DX,0FFA6H 


HOV 




AX,21FCH 


OUT 




DX, AX 


MOV 




AX.2000H 


nov 




DS*AX 


MOV 


BX>BIAS 




HOV 


AX,0 




MOV 


CBX3.AX 





I/O MAPPED 



:3-UAlTE9 INSERTED 



ADD BX,2 
CFlF*BX,4ftOOH 
JC RAM CLEAR_LP 



-JUMP TABLE WRITE 

HOV rtX » 0 
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HEWLETT-PACKaROi 8086 A#»«nbl*r 
SOURCE LINE 







2o6 








«o r 




003B 








003E 


C7070a03 






0042 


w< u^uurci 


OQ A 








29 1 


; 


vVt f 




292 








293 




n 

V W"t t 




294 








293 


; 


0053. 


BB8400 


296 




O0S6 


Cr Oi 0004 


297 




0D?(^ 


C7470200FE 


296 




003P 


C747040003 


299 






U f 4 1 06vur t 


300 




0069 


C747080006 


301 




006E 


C7470A00FE 


-302 








303 




U Q f ■A 




3 04 




0076 


P 7 n*^ A A A9 


309 




007A 




306 








307 








306 


1 






309 


I 


WW* P 


DO A A'9 A 


31 0 




0062 


8ED8 


311 




0084 


6ED0 


31 2 








313 


* 


0086 


8AS2rF 


314 




0089 


BBOFOO 


715 




OODC 


EF 


316 




008D 


BA94FF 


317 




0090 


BBOFOO 


316 




0093 


EF 


319 




0994 


BA36FF 


320 




009r 


B803C0 


321 




009A 


EF 


322 








323 








324 




0096 


B80000 


329 




009E 


BftCOFF 


326 




OO^t 


EF 


327 




00A2 


BOOO 


328 




00»^4 


BftC2FF 


329 




00A7 


EF 


330 








331 








332 




oor^d 


B80000 


333 




OOAB 


SAD4FF 


334 




OOAE 


EF 


339 




oonF 


BOOO 


336 




00B1 


BAD6FF 


337 




00B4 


EE 


338 








339 




OOBS 


6CF03F 


34 0 








341 




00B8 


B0I8 


342 





HOV 
— INT1 AODR 
KOV 

riov 

KOV 
— IHT3 AODR 

NOV 

«0V 

HOV 
— INTO AODR 

HOV 

MOV 

HOV 

HOV 

HOV 

MOV 

MOV 

— TIMER 1 IMTR 
HOV 
MOV 
MOV 

-SET UP TIMER- 



DS^AX 



BX, IHTJOFST 
UORD PTR CBJ(3,200H 
WORD PTR CBX+23, OFEOOH 

BM, INT30FST 
«OPD PTR CBX3,300H 
WORD PTR CBX+23,0FE0OH 

/CHSCADEt WITH IHT2/IHTA0/ 

By., INT^OFST 
WORD PTR CBXJ..4 00H 
WORD PTR CBX423,0FEOOH 
WORD PTR CBX+4J.300H 
WORD PTR CBX+6), OFEOOH 
WORD PTR CBX-^SS .6Q0H 
UORD PTR CBXi-1 0), OFEOOH 

kDDP . . 

BX,TIweR1 OFST 
WORD PTR 7BX3,r00M 
WORD PTR EBX+23, OFEOOH 



HOV 
MOV 
MOV 

SOKHr SQUARE 

HOV 
MOV 
OUT 
rtOV 
MOV 
OUT 
MOV 
MOV 
OUT 

tMITlAL SET UP 

—SOURCE POIHTEP— 

HOV 

MOV 

OUT 

MOV 

MOV 

OUT 

INITIAL $ET UP 

DESTINATION POI 

MOV 

MOV 

OUT 

MOV 

MOV 

OUT 

—STACK SET UP 

HOV 

INITIAL SET UP 

HQV 



AX,2000H 

DS,AX 

SS.AX 

WAVE 

DX.0FF52H 
AX, 15 
DX.AX 
DX,0FF94H 
AX,n 

d::,ax 

DX,0FF56H 
AX, 0C003H 
DX.AX 
OF DMft CH, 0:R:i 



TRAMS 



AX.ftCHD 
DX.OFFCOH 
DX.AX 
«L,0 

Ov,0FFC2H 
OX . AX 

OF DM« CH.l.tTX TP(*H3- 

NTER 

AX,ftCHD 
DX,0FFO4N 
DX,AX 
AL^O 

DX« 0FFD6H 
OX.AL 



SP.3FF0H 

OF 8274 

AL,0001 1000B 



;CH. RESET 



01 67237 
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HEULETT-PACKAPD : 
SOURCE LINE 



3086 »tt>«»Mtr 



OOSO £604 
OOBC 98 0231 

ooer BA0400 

00C2 E97Eai 

OOCS B60S28 
0QC8 BA0600 
OOCB E87501 

OOCE 8B0420 
OOOt BA0400 
001>4 E66C01 

0007 BB0420 
OOOP BA0600 
0000 E86301 

OOEO BB077E 
00£3 BA0400 
00E6 E83A01 

B0E9 88 Otoe 
OOEC BA06Q0 
OOEF EBStOI 

00F2 BOtO 
O0F4 E604 

00F6 BB012C 
O0F9 8A0400 
OOFC E844 0I 

OOFF B80SE2 
0102 BA0400 
01 03 E83BQI 

0108 BB09E2 
01 08 BA0400 
01 OE £83201 



01 M 8S2800 
0114 BA3BFF 

0117 EF 

0118 B81A00 
0MB BA3AFF 
01 IE EF 

OMF B81900 

0122 BA3EFF 

0123 EF 

0126 B80BOO 
0129 BA3ZFF 



343 

344 I — PTR 2A— 
343 
346 
347 

348 PTE 2B— 
349 
330 
331 

352 |-*PTR 4A— 
333 
334 
333 

356 *— PTR 48— 
337 
353 
339 

360 ; — PTR 7A — 
361 
362 
363 

364 ;--PTR IB— 
363 
366 
367 

368 .-•««•—— 

369 
370 

371 ;— PTR tA— 
372 
373 
374 
373 ; 
376 
377 
378 

379 :--RTS OFF- 
380 
381 
382 

383 I 

304 , 

383 I — IHTO 

386 
387 
388 

389 ; — 1HT1 

390 
391 
392 

393 ; — INT3 

394 
393 
396 

397 J— TIHERI IMTR.- 
398 
^99 



; — PTR 3A — 



OUT 


ACHC . AL 




BX. 001 1 0001 0000001 08 

d::.achc 

SETCOM 


nov 
nov 

CALL 


ex. 001 01 0000000001 OB 

P^t.BCHC 

SETCOM 


MOV 
MOV 
CALL 


bx^ooiooooooooooi 008 
d:^achc 

SETCOn 


MOV 

nov 

CALL 


BX.OOtOOOOOOODOOIOOB 

0>:,BCHC 

SETCOH 


MOV 
MOV 
CALL 


BX, 01 111110000001118 

on. ACHC 

SETCOH 


MOV 
MOV 
CALL 


BX, 00001 1 OOOOOOOOOIB 

DX,BCHC 

SETCOM 


MOV 
OUT 


«L,000«OOOOB 
ACHCAL 


nov 
HOV 
CALL 


BX.001 01 1 OOOOOOOOOIB 

DX.ACHC 

SCTCOn 


nov 
nov 

CALL 


BX.1 110001 0000001 018 

DX.ACHC 

SETCOH 


nov 8>C> 1 1 10001 OOOOOOt 016 
nov DX.ACHC 
CALL SETCOn 


III 


a;{,£3H :LEV'EL»0.ED5E TPICCER MriSK . C«aeCM£ 
. 0FF38H 

o::.A>. 


MOV 

nov 

OUT 


aX.IAH tLEVEL»l. LEVEL TRICCEP.HAS^ 

DX.0FF3AH 

DX.AX 


nov 
nov 

OUT 


AX.10H jLEWEL-r,LEVEL TRI0CEP.HOSK 
&X.0FF3EH 

dx.a:: 


MOV 
MOV 


AX, 101 18 :LEVEL»3.nnSr 
OX, 0FF32H 



0167237 

HEULETT-PACKARO: 3086 Asv«mbl«r 



30URCE tlHE 



012C 


EF 


400 


OUT 








401 










402 










403 










404 










403 










406 










407 










408 










409 










410 










41 1 










412 










413 










414 










415 










416 










417 


; 








418 


















419 










420 








421 


; 








422 




















423 


S 




012D 


880000 


424 


«AlM_STAPTt MOV 


AX,0 






423 


s 




0130 


880005 


426 


MOV 


BX, TO^DROP 


0133 


891E0207 


427 


HOV 


CINDEX_RX_I 3,BX 


0137 


891E0407 


428 


MOV 


tIHC-EX_TX~n.BX 


0138 


A23E07 


429 


MOV 


BYTE PTP tTEttP_R_CH3,AL 


013e 


A21807 


430 


MOV 


CTX_eUSV_FLAC3 , AL 


0141 


A224 07 


431 


MOV 


CCONV N03,AU 


0144 


A29107 


432 


MOV 


CP0WER.FEED3,AL 






433 






0147 


A35007 


434 


MOV 


CC0NV_SELECT3,AX 


014A 


A35207 


435 


MOV 


CC0NV_S£LECT+2 3 , AX 


014D 


A354 07 


436 


MOV 


tC0NV_$ELECT+4 J . AX 


0130 


A35607 


437 


MOV 


CCOHV_3ELECT-ni3 . AX 






438 






0153 


880006 


439 


MOV 


8X,T0_CCC 


0156 


891EOC07 


440 


MOV 


CINDER TX 23. ex 


015A 


891E0A07 


441 


MOV 


CINDEX_PX.23,BX 






442 






013E 


A20607 


443 


MOV 


CCTRL_1 3 .AL 


0161 


A20807 


444 


MOV 


tCTRL 1 COUNT 3, AL 


0164 


A20EO? 


443 


MOV 


CCTRL_23.AL 


0167 


A24007 


446 


MOV 


COBF_8F_H3,AL 


016A 


A3t407 


447 


MOV 


tECH0_BACK_FLAG3 .AX 


016D 


A31607 


448 


HOV 


CREVERS_CH«N£L 3 , AX 






449 


; 




0170 


880030 


430 


MOV 


AX,PAGE_MEM 


0173 


A31207 


431 


MOV 


CPACE_SU3,AX 






432 


; 




0176 


884 107 


433 


MOV 


BX,oeF_BF_CMO 


0175 


e91EI007 


454 


MOV 


t CTRL_2_C0UMT 3 . BX 






453 


; 




01 7D 


BOOA 


436 


MOV 


AL,10 
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HEULETT-PftCKfiPDt 8086 ftr»e»bltr 



0I7F A28ft07 

0182 B80020 
0185 A7FglF 
0188 E88Z09 

018B E8D609 
018E EeF309 
0191 E84BD6 
0194 803r 
0196 AZPEOO 



0199 £85606 
019C EBD30e 
DI9F E8FC05 
01 A2 E88705 



01A5 
OtA8 
OIAD 
01 AF 
0182 
0187 
0189 
0188 
018E 
OlCt 
01C5 
01C9 
OtCA 
OICB 



BB0004 

268t3FA5A5 

74 OA 

BB0002 

26813FASA5 

7542 

8BF3 

B8FC01 

B90000 

26326F04 

26024F04 

43^ 

48 

75F4 



01 CD 263A6C02 
01 D1 7528 
01D3 263A4C03 
01 D7 7521 

01D9 8BDE 
OtDB BtF30002 
OtDF 8IF30004 
0tE3 89IEFC1F 



01E7 
OtEA 
DIED 
01F0 
01F2 
01F3 
01F4 
01 F5 
OtF7 



B80002 

BBOOQO 

268 A OC 

88 OF 

43 

46 

48 

75F6 
E90t00 



OIFA 90 



SOUPCE LINE 

457 

498 ; 
459 
460 
461 
462 ; 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 

474 ; 

475 ;—.»"»«— 1 

476 ) 
477 
478 
479 

*480 
481 
482 

483 BACK_UP_KAI I 
484 
485 

486 8ACK_UP_CK1 i 
487 
488 
489 
490 
491 1 
492 
493 
494 
495 

496 : 

497 BACK_UP.YES: 
498 
499 
500 
501 j 
502 
503 

504 BACK_UP_CK2i 
505 
506 
507 
'* 508 
909 
510 

511 ; 

512 BACK.UF.HOHE: 

513 I 



MOV tONE_SEC_TIHEP3,AL 

HOV AX,HI&TOPy_BUFFEP 
HOV MNDE^^.HISTOPVD.AS 
CALL ECy_A^P$_PEAD 

CALL IMIT_AUTHO_TBL 
CALL INIT_VIEW_T8L 
CALL IHIT.CODE 
MOV AL,3FH 

MOV I SC AH_HODE_FL AC ) , AL 



CALL FPEQ.CALC 
CALL CHANHEL^HOSEl 
CALL EVENT ['ATA^CL 
CALL IHIT_EV_T|MER 



MOV BX,ES_eACK:_UP.2 

CHP UOP.D PTP ES:CBX1,0A5m5H 

J2 BACK_UP_KAI 

MOV BX,ES_BACK_UP_I 

CHP WORD FTP ES:CB513,0A5A5H 

JK2 BACK.UP.EXIT 

MOV SIrBX 

MOV AX, 508 

MOV CX.O 

XOR CH.EStC^HMD 

AOD CL,ES:CBX*43 

IHC BX 

DEC AX 

JNZ BACK.UP^CKI 

CttP CH,ES:tSI+23 
JH2 BACK_UP_EXIT 
CMP CL,ES:t$I*33 
JHZ BACK.UP_NONE 

MOV BX.SI 

XOR BX,ES_eACK_UP_1 
XOR BX,ES_BACK_UP_2 
MOV rTlMEK_C0UHTER3.BX 

MOV AX. 512 

MOV BX.PROCRAMVERSION 

MOV CL^ESilSn 

MOV tBX3,CL 

INC BX 

INC SI 

DEC AX 

JH2 BACK_UP_CK2 
,IMP BACK_UP_EXIT 

NOP 



0167237 
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HEWLETT-PACKARD: 9066 As#*«blcr 
SOURCE ttKE 



01FB £81003 
OIFE E83D03 

QS01 BEOOOO 
03 M C604SB 
0207 C6440113 
020B C6440201 
02QF C64403Q2 



0213 B840a0 
02 1& BftCATF 
0219 EF 



021 A B07F 
02 1C BB3CD7 
02 IF 8807 

0221 884000 
0224 DA28FF 
0227 EF 



0228 BB03D9 
022B BAO400 
022E E81200 

0231 B80008 
0234 BA62rr 

0237 EF 

0238 6891 CO 
023B BA66FF 
023E EF 

023F FB 

0240 £96000 



0243 8AC3 

0245 EE 

0246 8AC7 

0248 EE 

0249 C3 



024A B001 
024C E604 
024E DO OF 



;*-UNnASi:»INTR*S 



314 6ACK_UP_EXIT! 

315 

516 I 

517 

318 

51^ 

320 

321 

322 ; 

523 

5Z4 

323 

326 

327 t 

328 J 
329 
330 
331 
332 
333 
334 
335 

536 J " 

'337 > 

338 
539 
34 0 

941 — , 

342 
543 
544 
545 
546 
54r 

548 i 

549 
530 ; 
551 
552 
533 
954 
555 
556 
557 
558 I 
539 

560 I 

561 SETCOn: 
562 
563 
364 
563 

566 ; 

367 
568 
569 
370 



CALL IMIT^Tln.TBL j; 
CALL lHIT_JVnP^TBL 

NOV Sl,PROCRAnVERSION 
HOV BYTE PTR CSI 3 . SEISAKU YV 
HOV BYTE PTR IS 1 3 . SE ISAKU Hn 
KOV BYTE PTR tSI*23 . SCtSAKU^DD 
HOV BYTE PTR tSI +33 . SEISA»Cu"vV 



nov 


AX. OA 04 OH 


nov 


OX, OFFCAH 


OUT 


OX. AX 


IN 


AL.ACHC 


AND 


AL,OtOI 1111B 


nov 


AL.OIIMIIIB 


nov 


BX,EXTRM_STAT 


nov 


BYTE PTr"cBX3.AL 


nov 


AX.OtOOIlOOB 


NOV 


DX, 0FF26H 


OUT 


DX^AX 



;HOU UNHASK INTO, INT1 , lNT7.riMEP1_lHTF 



-BX. ENABLE 

nov BX, 11 on 001000000118 

nov DX.ACHC 

CALL SETCOM 
»..»«**HAIN INITITIALIZE TinER2**«»»«** 

-nov AX,00800H 

nov 0X,0FF62H 

OUT DX.AX 

nov AX, 1 1000000000000018 

nov DX,0FF66H 

OUT DX.AX 



STl 

JNP HAJinEPUYO 



-SETCOn for 8274 

nov AL.BL 

OUT DX.AL 

nov AL . BH 

OUT DX . AL 
RET 



I — 



PTR 1A- 

MDLC.TX_STARTi HOV 
OUT 

nov 



AL, 0OOOO0O1B 

ACHC, AL 

OL, 00001 11 16 
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HE"LETT-PtiCKARD: 3086 ftffr«»bltr 



SOURCE LINE 



0230 E604 



029« 
0254 
0296 
0239 
02SC 
023E 
02GO 
0261 
0263 
0263 
0267 
0269 
026B 
026D 
026F 
0271 



BOOS 

C604 

A0160r 

A23E07 

Bf^EO 

2401 

F8 

DOCO 
0C60 
E604 
6003 
£606 
8AC4 
24 02 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0282 
0289 
0288 

0288 
0280 
028F 
0292 
02<>4 
0295 
0297 
0299 



£83300 
E83000 
E84D00 
E84A00 
E84700 
E84400 
£841 00 
C83E00 

6003 

E604 

A03E07 

2401 

F8 

DOCO 
0C69 
E604 



0298 6080 
029D E604 



029F 
02^1 
02A2 
02O3 
02^6 
02A8 
02AB 
02AC 
02AE 
0260 



86C6 
40 

eftDOFF' 
EF 

B002 

BAD2FF 

EE 

8AC1 

6400 

BAD8FF 



371 

372 ; 

373 
374 
373 
376 
577 
578 
579 
580 
581 
582 
383 
584 
383 
386 
387 
386 

389 : — 

390 i 
591 ; 
392 I 
593 ; 
394 
395 
396 
397 
398 
399 
600 
601 

602 J-- 

603 

604 

609 

606 

607 

608 

609 

610 

611 I — 
612 
613 
614 

613 ; — 

616 ; — 

617 J — 
618 
619 
620 
621 
622 
623 
624 
629 
626 
627 



OUT ACHC.AL 
-REVERSE CH. SELECT 



nov 

OUT 
MOV 
MOV 

nov 

AND 

CLC 

ROL 

OR 

OUT 

KOV 

OUT 

nov 

AND 

Oft 

OUT 

■-PTR 3A- 
MOV 
OUT 
MOV 
OUT 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

— PTR 3A- 
MOV 
OUT 
MOV 
AND 
CLC 
ROL 
OR 
OUT 



-RTS OH- 



AL, 000001 01B 
ACHCAL 

AL,BYTE FTP CREVERS_CHANEL J 
BYTE PTR CTEMP.R_CH3,AL 
AH^AL 

AL,00000001B 
AL 

AL, Oil 000008 

ACHC>AL 

AL>00000101B 

BCHCAL 

AL,AH 

AL.OOOOOniOB 
AL^lllOOOOOB 
BCHC^AL 



RTS HOLD 12»ff UNTIL T*.ENA£L 



AL.00000101B 
ACHCAL 
AL,01 I OOOOOB 
ACHCAL 
UAXT 
UAIT 
UAIT 
VAtT 
UAIT 
UAIT 
UAIT 
UAIT 



AL, 000001 01B 

achc al 

ALiBYTE PTR tTEnP_R_ClU 
AL.00000001B 

AL 

AL^OMOIOOIB 
ACHCAL 



MOV 
OUT 



AL/10000000B 
ACHCAL 



-INITIAL SET UP OF DMA,CH.IiTX. TRAMS 
-SOURCE POINTER SET 



MOV 


AX^SI 


INC 


AX 


MOV 


DX, OPFDOH 


OUT 


DX^AX 


NOV 


AL.02H 


MOV 


DX.0FFD2H 


OUT 


DX^AL 


MOV 


AL,CL 


MOV 


AH,0 


MOV 


OX,0FFD8H 



; SOURCE «Dft. 



; TRANSFER COUNT 
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02B3 


EF 


628 






629 






630 


02B4 


BADftFF 


631 


02B7 


B886t 6 


632 


02BA 


EF 


633 






634 


02B8 


E80B00 


63S 






636 


d26E 


8BDE 


637 


02CO 




638 


02C2 


E600 


639 






640 


02 C4 


BOCO 


64 1 


02Cfi 


E604 


642 


02C8 


C3 


643 






644 


02C9 


B60000 


643 


02CC 


43 


646 


02CD 


81FBFF0O 


647 


0201 


75F9 


648 


02D3 


C3 


649 






690 






651 






632 






633 






634 






695 






656 






657 






658 






639 






660 






661 






662 






663 






664 






665 






666 






667 






668 






669 






670 






671 






672 






673 






674 






673 






676 






677 






678 


6300 


«C 


679 


6301 


60 


680 


6302 


E480 


681 






682 


6304 


88361007 


683 


63 08 


88 D4 


684 



i — 
I — 



HEWUETT-PftCKflRO: 3086 Avs«mbl<r 
SOURCE LINE 



OUT DX,AX 

TRANSFER COUMT 

CONTROL UORD 

BOV 

MOV 

OUT 

-WAIT ROUTINE 

CALL WAIT 

-FIRST BYTE OUTPUT 

HOV . BX,SI 

HOV AL,CBX3 
OUT ACHD . AL 



SET 

DX^OFFDAH 
AX,01686H 



;rn« CO ! 



: SOURCE PPK. 



UAITt 
WAITI : 



nov 

OUT 
RET 
•WAIT- 

nov 

INC 
CHP 
ONE 
RET 



AL. I 1 OOOOOOB 
ACHC . AL 



BX.O 
BX 

BX, OFFH 
UAIT1 



IHTR 3- 

ORG 
CLI 



0630 OH 

2 89889 
1 

; — 

; OBF Interrupt Operation *****#***********••***♦> 

J 

; 



OBF_IMTERRUPT: PUSHF 
D8 6 OH 

IN AL,DROP_DAT ALPORT 

; 

nov SI,CCTRL_2_COUNT3 
nov CSI3.AL 



iPiJSH ALL 



t D.ata Store 



0167237 



tii^ lE4t»7 
•tZ\n FCD»400T 

&3ID ••rtei 

73 or 

•328 

«334 ttrcte 

i327 7439 
«33« t&FCO? 
«33C 7434 
^J2t E98200 

*33t tftPfOZ 
•334 72Fe 

•33i *ioa 

•339 S0FC84 
•333 7409 
•330 • ore 04 
•340 7310 

ii4& •0^904 
•349 73«C 
'••ft9<7 •A4403 

'iiVt 3C03 
•34C 79«2 
•3St FCCO 

•353 3AC9 
•394 739D 



•394 
•339 
•3SC 
•3ft0 
•363 

•368 
•36B 
•3«E 
•373 
•373 
•37B 
•37C 
«37t 
•3At 



883401 
•0CA4e 

eeiEFEif^ 

•9t7 
•83403 

•95703 

883409 

893704 

B8I6FC1P 

8957 •• 

83C308 

•trtoesi 

7383 

880038 • 

89imip 



sotntCE LtXC 

•89 
•84 
687 I 

•ee 

•99 

690 

491 

•93 I 

493 

694 

•99 

•96 

•97 

•98 

•99 

700 OBF.RET.I 

701 1 

703 RESTOHSE^Jl 
703 

704 I 
703 
704 
707 
709 
709 

710 t 

711 RESPOMSE.VOLi 
713 

713 
714 
719 
716 
717 

718 I 

719 RESPOHSE.CHKi 
720 

731 I 

732 OBF.PPCKETi 
733 



tHC St 

nOV ICT1lL.a_C0UHTJ.8l 

NOV Sl.DSF.BT.M 

INC 8VTE PTR COBF.BF.HJ 

nov CL.t08r_BF_MJ 

nov AN.csi«ii 

CHP CL,I 

JNZ RESP0HSE.3 

now 

CffP AH.O 

JZ RESPOHSE.CKK 

JZ RESPOHSE.CHK 
jnP OBF.RET 



I 



Pointer IncroMnt 



•389 8A2«0e07 
•389 8eFC28 
•3BC 731 C 



724 
725 
72^ 
737 
738 
739 
730 
731 
732 
733 
734 
733 
73« I 

^ 

739 
740 
741 



I &ot* Length tncr^Mftft^ 
t AH • Co»»»f»d Byt* 



t t 8yt« 8«»iM>n«« 
, t 00 S I 07 3 



CRP CL,2 

JC 0BF_RET_1 

NOV AL.2 

CHP BH,84H 

JZ ttESPCWISE_VftL 

ClfP AH*4 

JHZ RESPOWSE_CH>C 

CUP CL,4 

JC OBF^RET 

ROV AL.CSI*3} 

AOD «H.«3 

CUP AL.3 

JHZ RESTOHSE^CWC 

IKC ftC 

CUP CL^AL 
OBF_RET 

MOV 0X.t5I*ll 
OR D1..40M 

NOV BX,ll»«>EX.MIST0PY3 
nOV CBXl.OX 
ROV 0X,CSI4^3] 
KOV C0K4^33.DX 

rmv ost.tsioj 

nOV tBX«4],DX 

HOV DX,t7IKER_C0UMTERl 

nOV CBX»63,DX 

ftOD 8X,8 

C«P BX.PACE.HEn 

JC OBF HEHO 

mrV BX.MISTORV_BUFFER 

nOV lIMDEX_HlSTORVJ,eX 

IfOV AK.CCTRL.23 
. cnp AH, 40 
JHC CBF.MEW 



t 2 Bvtft T«spons« 

, I 01 3 t 02 J I 03 3 t 03 3 t 06 3 I 08 J 

I V4tl»bl« Length 

1 C 04 3 C 84 3 



; t 04 3t 08 3 > 4 
I Byt* Lttftgth Lo*d 

) C 043(843 Efpor R*»pons« 

I 8742 > 88186 Th«n OR 40H 
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HEWLETT-POCKftROi 8086 Oss«AbUr 
SOURCE LINE 



638E 8B1EO()07 
6392 8B07 
6394 FEC3 
6396 8A64 01 
6399 882? 
639B 46 
639C FEC3 
639E FEC8 
630 0 75F4 

63ft2 FE060E0? 
63ft6 B91E0fl07 

63 n24 007 
63 AD B84107 
63B0 A3t007 

63B3 BBOFOO 
6366 6A22FF 
63B9 EF 
636A 61 
63BB 90 
•43BC FB 
63BD CF 



6200 9C 

6201 60 

6202 88 IE 04 07 
6206 eA0E0607 
62 OA 8A260807 
620E 80FC00 
6211 756C 

6213 60F900 
6216 730A 

6218 681A00 
6218 6A3AFF 
621E EF 
621F E97500 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 E682 

622A FEC3 
622C 891 E 04 07 
6230 FECC 
-«232 08260807 



i 89909998 



742 
743 

744 

743 ftESPOHSE TRHS 

746 

747 

748 

749 

7S0 

731 ; 

732 

733 

754 t 

733 OBF NEW I 

736 

737 

738 ; 

739 OBF_RET: 
760 

761 
762 
763 
764 
'763 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
^•81 ; 

782 IBF_1STi 
783 

784 J 

785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 



HOV BX«C INDEX RX 23 
nOV tBX3,AL 
IKC BU 

nOV AH^CSI'^1] 
nOV CBX3,AH 
IHC SI 
IKC BL 
DEC AL 

JNZ RESPOMSE^TRNS 

INC BYTE PTR CCTRL 23 
WOV tlHDEX_RX_23.BX 

nOV COBF^BF H3,AL 
MOV AX,OBF_?F_CKD 
MOV CCTRL_2_COUHT3.AX 



MOV 

nov 

OUT 
DB 

POPF 
ST I 
I RET 

-INTR 1 

ORG 
CLI 



AX, 15 
OX,0FF22H 
DX,AX 
61H 



06200H 



; COBF_BF_H) n 0 

; CCTRL_r_C0UMT3 ■ OBF_eF_CnD 

;POP ALL 



Drop Proc«v50P IBF Operation 



IBF^INTERRUPTi 



PUSHF 
DB 60H 

nov BX,C INDEX TX_n 
WOV CL,tCTRL_Tl 
nov AH,CCTRL.I C0UNT3 
CMP AH,0 
JN2 IBF_2ND 



IBF^EHPTY: 



I8F_EXISTr 



CMP CL,0 
JNZ IBF^EXIST 
MASK IBF*' INTR. 

nov 
nov 

OUT 
JMP 



AX, 1AH 
DX> GFF3AN 
DX,AX 
IBF_RET 



MOV AH«CBX3 

IHC BL 

MOV AL,CBX3 

OUT DROP_CnD_PORT,AL 

INC BL 

MOV CINDEX^TX tJ^flX 

DEC AH ~ 

MOV tCTRL_1_C0UNT3.AH 



0167237 



HEULETT-PftCKARD: 8086 Aff»«Bibl<r 



SOURCE LINE 



6236 7506 


799 




JM2 


IBF^PACKET 


6238 rEC9 


800 




DEC 


CL " 


623A 8.80E0607 


801 




nOV 


tCTRL_13.CL 




802 


t 






623E 8B36FE1F 


803 


IBF.FACKETj 


nov 


SI,£INDEX_HIST0RY3 


6242 8804 


804 




flOV 


ESI 3, AC ; 


6244 8^07 


809 




MOV 


AL,[BX3 


6246 884401 


806 




nov 


ISI<»13,AL ; 


6249 FEC3 


807 




IMC 


6L 


624B 8A07 


808 




MOV AL,tBX) 


624D 884402 


809 




nov 


tSl423,AL I 


6230 FEC3 


81^0 




INC 


BL 


6252 8 A 07 


811 




MOV 


AL.CBXl 


62S4 884403 


812 




MOV 


CSI«33,AL 


6237 FEC3 


813 




INC 


BL 


6259 8A07 


814 




nov 


AL>CBK3 


627B 8844 04 


815 




MOV 


CSI*4 3,AL 


629E FEC3 


816 




IHC 


BL 


6260 8A07 


817 




nov AL,tBX3 


6262 884409 


818 




nov 


ISI*53,AL 


6265 8Bt6FCtF 


819 




MOV DX.tTlMER_C0UNTER3 


6269 8954 06 


820 




nov 


£SI-»'63.DX 


626C 83C608 


.821 




ADD 


SI 8 


626F 81FE0030 


822 




CMP 


si!pace_mem 


6273 7203 


623 




JC IBF_MEHO 


6275 BE 0020 


824 




nov 


SI,HISTORY_eUFFER 


6278 8936FEIF 


825 


IBF_nEMOi 


nov 


C INDEX^Hl ST0RY3 , SI 


627C E9te00 


826 




JKP 


IBF_RET 




827 


1 






627F 8 A 07 


828 


IBF_2HD: 


nov 


AL,CBX3 


6281 E680 


829 




• OUT 


DROP DATm_PORT,AL 


6283 FEC3 


830 


IBF_SET: 


INC 


BL 


6285 89 IE 04 07 


831 




nov 


tIHDEX_T^i_n,BX 




832 




DEC 


AH 


6288 88260807 


833 




nov 


t CTRL_1 _COUMT 3 , AH 


628F 7506 


834 




4HZ 


IBF^RET 


6291 FEC9 


835 




DEC 


CL 


6293 88 OE 06 07 


336 




nov 


tCTRL_l 3 . CL 




837 


1 








838 


I 








839 


t 1H_SERVICE 


LATCH RESET 


6297 B80DOO 


84 0 


IBF^RETi 


nov 


AX, 13 


629A BA22FF 


841 




HOV 


DX«0FF22H 


6290 EF 


842 




OUT 


DX.AX 


629E 61 


843 




DB 


6tH 


629F 90 


844 




POPF 


62A0 FB 


845 




STl 




62At CF 


846 




IRET 




847 


1 








848 










849 








850 


1 






851 




ORG 


06400H 




852 


1088989 


CL2 




6400 9C 


853 




PUSHF 


6401 60 


854 




DB 


6 OH 


6402 E404 


855 




IH 


AL^ACHC 



J 



r 
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0167237 



64 04 
64 06 
64 08 
64 OO 
64 OC 
64 OE 
6411 
6413 
6415 
6417 
6419 
641B 
641D 
64 tF 
6421 

6424 
6426 
6428 
6428 
64 2E 
6430 
6432 
6434 
6436 
6438 
643fl 
643C 
64 3E 
6440 
6442 
6444 
6446 
6448 

644a 

644C 

644E 
6491 
6453 
6435 
6437 
6459 
6458 
645D 
643F 
6461 
6464 
6467 
6468 
6468 
646E 
646r 
64?2 
6475 



8AC8 

801 0 

E6D4 

E404 

8AEe 

P03C07 

8 ADO 

8AC3 

DOCO 

DOCO 

DOCO 

7207 

8AC1 

240F 

E907O0 

8AC1 

OC20 

E90000 

A23C07 

8fiC2 

2410 

8AE0 

8AC1 

2410 

3AE0 

753A 

eAC2 

2420 

8AE0 

8Aa5 

2420 

3AE0 

8AC2 

2480 

8AE1 

80E480 

32E0 

7521 

BAC.1 

2444 

3C40 

7519 

B028 

E604 

B8100E 

BA5AFF 

EF 

8801E0 
BA5EFF 
EF 

880300 
BA32FF 
EF 



856 J 

357 

858 

859 

860 

961 

862 

863 

864 

863 

866 

867 

868 

869 

870 

871 

872 ; 

873 LOY: 
874 

875 

376 tor: 

877 

878 

87? 

880 

881 

882 

883 

884 

385 

886 

887 

888 

889 

890 

891 

892 

893 

394 

395 

896 TX_UNDRH: 

897 

898 

899 

900 

?0t 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 1 

912 iXlTi 



-NEW VERSIOM* 
MOV 
HOV 
OUT 
IN 
nov 
HOV 

nov 
nov 
ROL 
ROL 
ROL 
JC 

nov 

AND 

JMP L02 



nov 

OR 
JNP 

nov- 

HOV 
AND 

nov 
nov 

AND 
Clip 
JNZ 

nov 

AND 
HOV 

nov 

AND 
CKP 
HOV 
AND 

nov 

AND 
XOR 
JHZ 
HOV 
AND 

cnp 

JNE 

nov 

OUT 
HOV 

nov 

OUT 

nov 
nov 

OUT 
MOV 

nov 

OUT 

nov 



CL,AL 

HL, 0001 00008 
ACHC . AL 
AL, ACHC 
CM, At 

At, BYTE PTR CE!<TRN_STATJ 

Dt.At 

At,CH 

At 

At 

At 

tOY 

At,Ct 

At, M 01 1 1 1 18 



At,Ct 

At, 001 000008 
t02 

BYTE PTP £EXTRN_STAT3,AL 
At,Dt 

At, 0001 00008 
AH, At 
At^Ct 

At^OOOIOOOOB 

AH, At 

EXIT 

At^Dt 

At. 001 000008 

AH«At 

AL,CH 

At. 001 000008 
AH. At 
At.Dt 

Ht, 10000000B 
AH.Ct 

AH, 1 OOOOOOOB 

AH. At 

EXIT 

At,Ct 

At, 01 0001 008 
At, 010000008 
EXIT 

At,0O1OIO0OB 
ACHC, At 
AX, 3600 
DX,0FF5AM 
DX.AX 

AX, 1 1 lOOOOOOOOOOOOtB 
DX, 0FF5EH 
DX,AX 
AX, 001 IB 
DX,0FF32H 
DX,AX 



:MOT TX.UUt'EPPUN 



At, 00010000B 
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6476 6098 
6476 E604 
647A D60C00 
6470 eft22FF 
6400 EF 

6461 680000 
6464 «)2ie07 
6467 A31407 
646A 61 
6466 9D 
648C FB 
648D CF 



6500 9C 

6501 60 

6302 8B1E1207 



6506 
6508 
65 OA 
650B 
650D 
6510 
6311 
6513 
6316 
6317 
631ft 
6310 
631 E 
6521 
6524 



E400 
8607 
43 

8BC3 

BrtC4FF 

EF 

B002 

BftC6FF 

EF 

SaFFOO 
BAC8FF 
EF 

B846A2 
BftCftFF 
EF 



HEULETT-PftCICARO : 
SOURCE LINE 

913 ; 

914 EXIT: 
915 

916 
917 
918 
919 ; 
920 
921 
922 
923 
924 
925 
926 
927 
926 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 
942 



9086 Astenblcr 



OUT 

nov 

OUT 
WOV 

nov 

OUT 



ACHCAL 

AL^ 0011 10006 

ACHC*AL 

AX, 12 

DX,0FF22H 

DX,AX 



HOV AX,0 

WOV CTX_BUSY_FLAC3,AL 
MOV CECH0_BACK_FLAC3,AX 
DB 

POPF 
ST I 
I RET 



6525 6038 
6527 E604 





INTR 1 


944 


ORG 


945 } 9999^^9 


CLI 




FIRST 


948 


PUSHF 


949 


DB 


950 


MOV 


951 1 


IN 


932 HON: 


953 


nov 


954 


IHC 


935 


nov 


956 


nov 


937 


OUT 


956 


nov 


939 


nov 


960 


OUT 


961 


nov 


962 


nov 


963 


OUT 


964 


nov 


963 


MOV 


966 


OUT 




-IM SEPV, 


968 


MOV 


969 


OUT 



0650OH 



IHT SHORl 



6 OH 

BX.UORD FTP CPACE_SW3 



AL , ACHt) 
tBX] .AL 

B:^ 

AX.6X 
DX, 0FFC4H 
DX^AX 
AL.02H 
DX^0FFC6H 
DM. AX 
AX, 255 
Di(,0FFC8H 
OX, AX 
AX,0A246H 
OX,0FFCAH 
OX, AX 

LATCH RESET 

AL,001 11 00O6 
OCHCAL 



:1ST DATA INPUT 



J DMA START 



652? Beocoo 

632C Ba22FF 
632F EF 

6530 61 

6531 9D 

6532 FB 
6333 CF 



66D0 9C 

6601 60 

6602 £66400 
6605 7256 
6607 83060A0001 
660C 6316080000 
6611 8B361207 

6615 8B1C 
6617 3B1E0014 
661B 7419 
6610 81FBFFFF 
6621 7413 
6623 eSFBOO 
6626 731 E 

6628 A100t4 

6628 2344 03 

662E 3B4405 

6631 7513 



6633 83C605 

6636 89361407 

663A 81C60001 
663E GtC60033 
6642 89361207 

6646 B038 
'6648 £604 

664A B80COO 
664D BA2ZFF 



1099999 

t 



-IHTR 0 

~6peci*l Ra. intr . **" 
ORG 066 OOH 

CLI 



255 

HEULETT-PACKARO: 8 086 Arr«abl«r 



SOURCE LINE 

970 «0V 

971 MOV 

972 OUT 

973 OB 

974 ROPF 

975 STI 

976 IRET 
977 

978 
979 
980 
961 
982 
983 
984 
985 
986 
987 
988 

989 ; 

990 RX^IHTERRUFT: 
991 

992 RX_RCV: 

993 

994 

995 

996 

997 ; 

998 

999 
1000 
1001 
1002 
1003 
1004 
1005 

1006 ALOHA.CHECK: 

1007 " 
1008 
1009 
1010 
101 1 
1012 
1013 

1014 MY^ALOHAt 

1015 ; 

1016 «Y_ADRSi 

1017 ; " 

1018 ADD 

1019 AMD 

1020 nov 

1021 ; 

1022 RX RETi nOV 

1 023 OUT 

1 025 nov 

1 026 nov 



01 67237 



AX. 12 
DX^ 0FF22H 
DX.AX 
6IH 



HDLC Rx Intarrupt Op<r«tion 



PUSHF 
06 6 OH 

CALL RX RECEIVE 
JC RX_CRC_ERR 

ADD WORD PTR CRX_CRC_0K_Y0+23 , 1 
ADC UORD PTR CRX_CRC_OK_Y03 , 0 
MOV SI,rPACE_SU3 

nbv Bx.csi] 

CMP BX, CECU.ADDRESSl 
J2 HY.ADRS ~ 
Clip BX,0FFFFH 
JZ MY_ADRS 
CMP BX,0 
JMZ RX_RET 

MOV AX,rECU„ADORESSl 
AND AX^tSt<^33 
CMP AX,CSI+53 
JHZ RX RET 



ADD SI, 3 

MOV C ECH0_BAC»C_FL AC 3 > S I 



CRC Errci^ 



i BX • R«caiw« Address 



; Clob«l Address 

SI ECU H Addrftas 

♦ 1 L 
♦c Len9th 

♦ 3 rtrtSK H Addrtsj 
♦4 L 
♦5 P«f . H Mddress 
♦6 L 

t R««l Tk Length 

jt 

; Aloha Addr€.5s 

ECHO Back Pijf r*r Addr«£s 



SI, 1 OOH 
SI,3300H 

WORD PTR CPACE^SMl.Sl 

AL,001 nOOOB 
ACHCAL 

AX, 12 
DX, 0FF22H 
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6470 

Boot 
«6?3 E604 
6^59 BO OF 
6657 E604 
6639 6t 

669B fB 
663C CF 

66SD Q?06060041 
6662 831b040000 
6667 EBOO 



6669 
666A 
66 on 
6670 
.6671 
6673 
6679 
6677 
6679 
667B 
667D 
667F 
66B1 
6683 
66B9 
6687 



90 

B844A0 

GACAFF 

EF 

BOOl 

E604 

E404 

DOCO 

DOCO 

8030 

£604 

B040 

E604 

8020 

E604 

C3 



6<;33 B84080 
669B 6MZ2FF 
6-5 ?E EF 
668F C3 



6'0I 
6702 
6709 
6708 
67 0« 
670C 
670F 
6?tO 
6713 
6716 



9C 
60 

68t00E 
BA9»4FF 
EF 

B80I60 
Ptt9EFF 
EF 

BdOBOO 
BA32FF 
EF 



6717 B028 
671? £604 



SOUFCE LIKE 



1 027 
1028 
1029 
1030 
t03t 
1032 
1033 

1034 I 

1035 
1036 
1037 ; 

1033 p:^_cpc_epfi 

1039 
1 040 

1 041 ; 

1042 P'>:_FECEI"E: 
1043 

1 044 
1045 
1 046 
1047 
1 048 
1 04? 
1090 
I 091 
1052 
1 0S3 
1054 
1095 
1 096 
1057 

1058 : 

1099 : 

1060 EOI. 
1 061 
1062 
1063 

1064 ; 

1065 
1 06^ 
1067 
1068 
1069 
t070 
1071 
1072 
1073 
1074 
1073 
1076 
1077 
1079 
1079 
t080 
1081 
1082 

1083 I — 



OUT 




0'< . **X 


nOV 




ML. 000000018 


OUT 




rtCHC . AL 


MOV 




«L.ooooni IB 


OUT 




hCHC . AL 


D6 




6 IH 


POPF 






STI 






IPET 


• 




ADD UOPD 


FTP 


tPX '-RC^EPPOP^iJ 


ADC WOPD 


PTP 


f c>.^(. pi:"e^fopi . 0 


jrip F.><_RET 




WOP 






MOV 




0«i044H 


«0Y 




d::.offcah 


OUT 






nov 




♦^L. OOOOOnOlB 


OUT 






IH 




at . mCkC 


POL 




ftL 


POL 




ML 


MOV 




rL. 001 1 OOOOB 


OUT 




ACHC . wL 


MOV 




AL, 01 OOOOOOB 


OUT 




mCHC.ML 


MOV 




HL.OOIOOOOOB 


OUT 




ftCHC.wL 


PET 







:Dn« STOP 



iJThTiJ: ItlPUT 

:EPFOP PESET COM 
;RESEP CPC CECtEP 



-HON SPECIFIC EOf 



: TIMFP.I 



ItOV 
wov 
OUT 
PET 

- TX_D I SftBLE_»0»i ' I ME 

JIITP 

OP*; 
CLI 
PUSHF 
DB 
MOV 
MOV 
OUT 
MOV 
MOV 
PUT 

nov 
nov 

OUT 

PTR OA 

nov 

OUT 

PTP 09A 



M::,900ftH 

d::. 0FF22H 



067 OOH 



6 4H 

t*:\, 3600 
D:!.0FF9rtH 

a:: . 01 1O0OO000A00OO1B 

d::.off9Eh 
d;:.»»:: 

AK. 10118 

&r»,0FF32H 

DX.AX 

AL^ 00101000B 
nCHC.AL 
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HEULETT-PflCtCPRDi 0086 Ast«mbl«r 



SOURCE LINE 



671 B 


8003 


1 084 


67 TD 


E604 


1 083 


671F 


A03E07 


1086 


6722 


2401 


1087 


6724 


F8 


1088 


6723 


DOCO 


1089 


6727 


OCEO 


1090 


6729 


E604 


1091 






t092 






1093 


6726 


8001 


1 094 


672D 


E604 


1093 


672F 


802D 


1096 


6731 


E604 


1097 




> 


1 098 


6733 


8080 


1099 


6735 


E6 04 


1 100 






1101 






1102 






1 103 






1 1 04 


6737 


BA22FF 


1 105 


673A 


B80800 


11 06 


673D 


EF 


/l07 


673e 


B80000 


1108 


6741 


A2ie07 


1109 


6744 


A31407 


1110 


6747 


61 


1111 


6748 


9D 


1 112 


6749 


FB 


1113 


e74A 


CF 


1114 




✓ 


1 113 






1116 






1117 


7C0O 


883FF8 


1118 


7C03 


BAA OFF 


1119 


7C06 


EF 


1120 


7C07 


EAOOOOO0F8 


1121 






1122 






1123 


7FF0 


EAOOOOCOFF 


1124 






1123 






1126 






1127 






1128 






1129 






1130 






1131 






1132 






1133 






1134 






1135 






1136 






1137 






1138 


0300 


90 


1 139 


0301 


E80000 


1 140 



NOV 
OUT 

nov 

AND 

etc 

ROL 

OR 

OUT 



-RTS 



AL> 00000101B 
ACHC , At 

At, BYTE PTR CTEnP_R_CHI 
At^ 0000000-18 

At 

At> 111 000008 
ACHC, At 



-PTR OlA- 

nov 

OUT 

HOV 

OUT 
-PTR OA — 

MOV 

OUT 
-PTR OA— 

nov 

OUT 



At« OOOOOOOIB 
ACHC,AL 
At> 00101101B 
ACHC > At 



At.lOOOOOOOB 
ACHC, At 



At, OOOt OOOOB 
ACHC, At 



MOV 
MOV 
OUT 
MOV 
MOV 
MOV 
DB 

POPF 
ST I 
IRET 



DX, 0FF22H 
AX, 08 
DX.AX 
AX, 0. 

tTX_BUSY_FLAC3,At 
CECHO_BACX FtAC3,AX 
" 61H 



jTx ttr>d flag 



•SET UP UCS-- 



ORG 
MOV 
MOV 
OUT 
DB 



orcooH 

AX,0F83FH 
DX,OPFA0H 
DX,AX 

0£nH, 0, 0, 0, 0F8H 



;JUriP TO OF8000H 



ORG 
DB 



O7FF0H 

OEAH, OOOH. OOH, OCOH, OFFH 



! JUMP TO OFFCOOH 



H»JiB* 



ORG 30 OH 



NOP 

CAtL POWER_DET CUD 
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0304 
0307 
03 OA 
03 OC 
03 OF 
0312 
0314 

0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



BE2008 

EBOOOO 

72Fe 

BE2008 

eA44D1 

3C01 

75E£ 

Eeoooo 

B£200a 

EBOOOO 

72Fe 

BE2008 

8A44 01 

3C01 

r5EE 



0328 8A74 02 
032E 8210 
0330 DOCE 

0332 7363 

0334 52 

0333 88162C07 
0339 ESOOOO 
033C EBOOOO 
033F BE2008 
0342 E80000 
0345 72Fe 
0347 BE2008 



034A 8004 
034C 3A44 01 
034F 75EE 

0331 8044 02 
0334 3A062C07 
0338 r5E5 

035A 8000 
033C 3A4403 
033F 742D 

0361 8A44 04 
0364 24Fe 
0366 r507 

0368 8A34 05 
0368 ESOOOO 

036E 80E2eO 
0371 74 OE 
0373 eA262607 
0377 80E4 01 



DEV_RESP_WT I 



SOURCE LIME 

1141 HAJIKEt : 
1 142 
1 143 
1144 
1143 
1146 
1147 
1148 I 
1149 

1130 H0HBAH1 i 
1 151 
1132 
1153 
1154 
1153 
1136 
1137 i 
1138 
1159 

1160 Df>OP_IHlT_LP: 
1 161 
1162 i 
1 163 
1 164 
1165 
1166 
1167 
1168 
1169 
1 170 
1171 

1172 

1173 

1 174 

1173 

1176 

1177 

1178 ; 

1179 

1 180 

1 181 

1182 ; 

1 183 

1 184 

1183 

1186 ; 

1187 

1 188 

1189 

1190 ; 

1191 
1192 
1 193 
1194 
1 193 

1196 DEV_SW_1 : 
1197 



nOV SI,FROH_DBF_eF 

CALL LOAD_FR0t1.DROP 

JC HAJinEI 

MOV S I , FRO«_OBF_BF 

MOV AL,tSI+13 

CMP AL,t 

JHZ HAJIMEI I 

CALL POWER.OET^CriD 

MOV SI,FR0M_OBF_8F 

CALL LOAD.FROM.OROP 

JC H0H8AH1 

MOV St,FROM_OBF_BF 

nOV AL,CSI*13 

CMP AL,1 

JHZ HONBAHl 1 



IF R«ipon»« <> Pow«r 0«t . Th«r% U»lt 



IF R*spons« <> Power *D«t. Th«n W»it 



MOV DH,CSI*23 
MOV t>L,tOH 
ROR DH 
JHC DRP^HEXT 



; DM « Pow«r> Detect Oat» 
J DL ■ t»t ID.BYTE I OH 

; IF CY-0 Then Pow«r Down 



PUSH DK 

MOV IJD_BYTE3,0L 
CALL ID.DR0P.de VICE 
CALL SPU.STATUS_REO 
MOV 3I,FR0M.0BF_BF 
CALL LOAD.FROM_DROP 
JC DEV_ReSP_WT 
MOV SI .FROM.OBF.BF 



; 51 
; +1 
: +2 
J ^3 



Length 

ID.BYTE 
Byte Count 
D*t« 



MOV AL,4 
CMP AL,tSl*n 
JN2 DEV.RESP.WT 

MOV rtL,tSI*2J 
CMP AL.tID_BYTEI 
JHZ DEV_RESP.WT 

MOV AL,0 
CMP AL,tSI+33 
JZ DEV_MEXT 

MOV AL.CSI*43 
AMD AL.0F3H 
JHZ DEV_RESP_tfT 

MOV DL,CSI+33 5 
CALL C0HV.SM.8IT_AL 

AMD DL,80H 
JZ DEV SU_0 t 
MOV AH.IDROP.HOD 
AND AH,1 



IF tSI*t3»4 Then 04 Command 



IF CMD HEQ Statu* Then Wait Loop 



VLF Error (Device Off) 



Status Response denai 

<<< OL • Status y» 

. sj COHVSEL C Drop_HO. > 

; AL - — < Dewlca > 

IF <7>»0 Then Convert«r SW-0 
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037ft 


7309 


1198 




03rc 


0804 


1 199 




037E 


E90400 


1200 




0381 


343F 


tzot 


DEVJ 


0383 


2004 


1202 








1203 


) 


038S 


E80000 


1204 


DEV_( 


0368 


E80D00 


120S 




0398 


E80000 


1206 








1207 


; 


038E 


5A 


1208 


DEV^I 


038F 


8 DCS 08 


1209 




0392 


6 OF A3 0 


1210 




03*5 


729D 


1211 








1213 


; 


0397 


80E207 


1213 


DRPJ 


039Q 


FEC2 


1214 




039C 


eOFAOe 


1215 




039F 


7305 


1216 




03A1 


80CAI 0 


1217 




03A4 


EB8A 


1218 








1219 








1220 








i22l 








1222 




03A6 


E80000 


1223 


POLL] 






1224 




03A9 


E60000 


1225 




03AC 


FE062407 


1226 




0380 


E80000 


1227 




0383 


FE062407 


1228 




0387 


E80000 


1229 




03BA 


PE062407 


1230 




03BE 


E80000 


1231 




03Ct 


FE 0624 07 


1232 




03C5 


E80000 


1233 




03C8 


FE 0624 07 


1234 




03CC 


E80000 


1235 








1236 








1237 








1238 








1239 








1240 








1241 








1242 








1243 








1244 








1245 








1246 








1247 


1 






1248 


1 






1249 








1350 








1251 








1252 








1253 


1 






1254 


1 



HEWLETT-PACKARD: 8086 Asv«ablcr 

SOURCE LINE 

. JM2 DEV_CLR 
OR CSI3.AL 
JWP OEV^CLR 
XOR AL,3FH 
AND CSIJ.At 



CALL SPU_RELAY_aFF 
CALL SPuZclEhP_DISP 
CALL EVEMT_LED_OFF 



I IF ODD Drop Then Converter SU«0 Else Abr>orA& 



POP DX 
ADD DL«8 
CMP 0L,30H 
JC DEV_IH1T_LP 

AND DL,7 
IHC DL 

CMP Dt,6 ! 
JMC P0LLINC_SEQ 
OR DL , I OH ; 
JMP DROP INIT LP 



t OO** *DDD 
; 00 tt ODDD 

IF D«vicc<6 Then Next Device 



Next Drop 

IF Drop>5 Then Next Operation 
Hext Device Start fro« '2" 



CALL DROP_«AP_SET 

CALL DEVICE MAP SET 
IMC BYTE PTR tCOKV^NOJ 
CALL DEVICE.HPP SET 
INC BYTE PTR IC0MV_N03 
CALL DEVICE MAP SET 
IHC BYTE PTR tC0MV_K03 
CALL DEVICE.MAP SET 
INC BYTE PTR CCONV_N03 
CALL DEVICE MAP SET 
IMC BYTE PTR CC0NV_N03 
CALL DEVJCE_MAP_SET 









)• 








DROP 


0 










DROP 


1 








• m 


DROP 


2 


; m 






* m 


DROP 


3 








• m 


DROP 


4 


* ■ 






; m 


DROP 


5 



Main Routlr 



I 
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HEULETT-PACKfiRDi 8096 <i«s*iBbl«r 
SOURCE LINE 



03CF EB2C01 
0302 EenoD 
03O5 7205 



0307 E0CDO4 
030A 7303 



030C E80000 
030F EBEE 



03£t E82903 
03E4 EBE9 



03E6 E9FB00 
0369 7202 
03EB F8 
03EC C3 

03ED FF06FC1F 



D3FI 8Bt6FCtF 
03F9 80FA00 
03F8 7568 
03FA 80E607 
03F0 80FE06 
0400 7360 

0402 8001 

04 04 eacE 

0406 O2C0 
0408 84068007 



1255 J 

!256 l1ftTN_L00P: 

1257 

1258 

1259 

1260 

1261 

1262 

1263 J 

1264 DROP.ACCESS: 
1265 

1266 
1267 
1268 
1269 

1270 ) 

1271 KEY ftPPLlCATi 
1272 

1273 
1274 
1275 
1276 
1277 ; 

f278 ECU_fiORS_KEUt 

1279 

1280 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 i 

1290 i 

1291 I 

1292 TIHER^OPERAT: 
1293 

1294 
1295 
1296 1 
1297 
1298 
1299 
1300 

1301 TinER_T0B2i 

1302 

1303 

1304 

1305 

1306 

i3or J 

1308 
1309 
1310 
1311 



71«ER_Y0: 

; 



CALL FORUARD_CnO_CK 
CALL TIMER_OPERAT 
JC KEY APPLICAT 



CALL DROP^RESPOMSE 
JNC eCU_AORS_MEW 



CALL KEY_0PERATIOM 
JMP HAINLOOP 



CALL ECU.ADRS.READ 
JMP riAlH_L00P 



; Cy Flay ■ 1 Activ« 



: Response no kaishal'u 
I > Sbori Hshi 



•> Key shori 



Subroutine 



CALL TinER_CHK 
JC TIMER.YO 
CLC 
RET 

INC WORD PTR ITIMER^COUHTERJ 



HOV DX,tTI»ER_C0UHTER3 

CHP DL,0 

JH2 TltlER_TYPE_2 

AND DH.7 

CHP OH, 6 

JHC TI«ER_TYPE_2 



nov AL,1 
nOV CL,OH 
ROL AL«CL 

TEST AL,tN0W_EVEMT3 



1 DH • COKV_H0 

t AL - COHV_MO_BIT 
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HEWLETT-PftCKfiROt 8066 Asstmblep 



SOURCE LINE 



04 OC 7434 
040E G700 
0410 BADE 



04t2 
0419 
0417 
0419 
041C 
041E 
0420 
0422 
0424 
0427 
042A 
042C 
0430 
0434 



BE3000 

03F3 

SAIC 

BE0006 

8AE6 

8000 

Dice 

03F0 

2e8A2D 

80rCF8 

7336 

26800008 

2G8038F8 

722C 



0436 800Ee007Cp 
0438 80CE10 
043E 88362807 
0442 EeoOOO 
044S E80000 

0448 A02E07 
0448 343F 
044D 20068107 

0451 BE30D0 
0434 03362407 
0458 8A>C 
045A B700 
04SC EBOOOO 
049F EBOOOO 

0462 BBIEFCIF 
0466 81E3FF0F 

046A 81FB0004 
046E 734C 
0470 G1FB0002 
0474 72 IB 

0476 268A07 

0479 2688870002 
047E 733C 

0480 26C7060D02 
0487 26C7060004 
048E E92B00 

0491 83FB04 

0494 7214 

0496 8A07 

0498 2688870002 

049D 2630060202 

04A2 2600060302 



1312 

1313 

1314 

1313 ; 

1316 

1317 

1318 

1319 

1320 

1321 

1322 

1323 

1324 

1323 

1326 

1327 

132B 

1329 

1330 ; 

1331 

1332 

1333 

1334 

1336 t 

1337 

1338 

1339 

1340 J 

1341 

1342 

1343 

1344 

1343 

1346 

1347 j 

1348 TIMER_TVPE_2i 
1349 

1350 J 

1351 

1352 

1333 

1354 

1353 ; 

1336 nOV 2 HDt 

1337 

1358 

1339 

1360 

1361 

1362 I 

1363 H0V_1_STi 
1364 

1363 
1366 
1367 
1368 



J2 TinER_TVPE_2 
nov BH,0 
nOV BL^DH 
PAV CH«nncJ Vl«u 
HOV SI,EVENT_CHAHHEL 
ADD SI,BX 
nov BL,CSI3 
riOV SI,ES.EVEHT^TI«ER 
MOV AH,DH 
nov AU,0 
ROR AX 
ADD SI^AX 

nov AH,ESiCSnCBX3 

CKP AH^OFSH 

JNC TIHER_TYPE.2 

ADD BYTE PTR ES i CSI 3 tBX3 , 8 

CWP BYTE PTR ES : tSI KBXJ . 0F8H 

JC TIMER.TYPE_2 

OR BYTE PTR tNOU EVENT], OC OH 

OR DH^IOH 

nov tIC.BYTE3,DH 

CALL C0MV_T0_DROP 

CALL ID.DROpIdEVICE 

nov AL,CC0MV_N0 BIT J 
XOR AL»3FH 

AHD BYTE PTR CBEF0R_EVENT3, AL 

nOV SI.EVEHT CHANNEL 

ADD SI.CCONV H03 

nov BL,CSI3 " 

nov BH,0 

CALL BIHDEC.LED 

CALL RUN.CONVERTER 

nov BX,CTinEP_C0UHTER3 
AND BX,OFFFH 

CKP BX,ES BACK_UP_2 
JNC TIMER.TOB 
CnP BX,ES BACK UP_1 
JC HOV 1 ST 



BL - EVENT Vi«w Ch»nn«l 
Counter Up i P«y ? 



; 1024 
; 512 



nov AL^ESiCBX+ES.BACK UP 3 t BX « 312 

nov ES 1 1 BX*ES_B AC»C_UpIi 3 , AL 
JNZ TIHER.TOB 

HOV WORD PTR ES : CES_BACX_UP 1 3 , OrtSASH 
nov WORD PTR ES:CES_BAC»f UP"23,0 
JttP TIHER.TOB ~ " 

CHP BX,4 

JC nOV_1 INIT 

nov AL,CBX3 

nov eS 1 1 BX*£S_BACK_UP_1 3 , AL 
XOR ES 1 1 ES_BACK_0p2» +2 3 * AL 
ADD ES I t ES_B ACIC^UP^I +3 3 , AL 



1023 
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HEULETT-PACKftRD» 9006 Asscnblcr 



04A7 E91200 

04flA 26C6870002 
0480 63FBO0 
04B3 7307 
0485 26C7060004 

04BC ei£33roo 

04C0 8eiE2807 
04C4 02DB 
04C6 BE0003 
04C9 8600 
04pB 3DFFPF 
04CE 7412 
04D0 FF08 
0402 75 OE 

0404 8100 
0406 880Ee907 
04Dfl E80000 
04DO E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04Ft 
04F4 
04F5 
04F8 
04FB 
04FC 
04FD 



BA66FF 
ED 

A92Q00 
F8 

74 OF 
880008 
BA62FF 
EF 

B801C0 

BA66FF 

EF 

F9 

C3 



SOURCE tIHE 

1369 

1370 J 

1371 H0V_1_IHlTt 
1372 
1373 
1374 
1373 1 

1376 T1«ER_T08: 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 

1389 I 
1386 
1387 
1388 
1389 

1390 s 

1391 TlHER.ACTIVEi 
1392 
1393 I 
1394 
1399 

1396 TIHER.SLEEP: 
1397 
1398 

1399 J 

1400 I 

1401 1 
1402 

1403 TJMER^CHKi 
1404 
1403 
1406 
1407 
1408 
1409 
141 0 
1411 
1412 
1413 
1414 

1419 RETTin2: 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1429 



JHP TIHER.TOB 

nOV BYTE PTR £SiCBX+eS_BACK.UP.l3,0 

cnp BX.o 

JH2 TIMER.TOB ^ «^,a«u 

HOV WORD PTR ES t C ES_BACK.UP_2 1 - OftSASH 



AHD BX«3FH 

MOV tlC.BYTEJ^BL 

ADD BL.BL 

HOV SI,TIME_TABLE 

nov AX«csncBX3 

CMP AX,OFFFFH 

jr TIHER.SLEEP 

DEC WORD PTR CSIJtBXl 

JM2 TldER^SLEEP 

HOV CL,TIMER_OUT_C0DE 
«0V CKEV.DATA3,CL 
CALL 1C_DR0P.0EV1CE 
CALL CONV_TO_OROP 

STC 
RET 



CLC 
RET 



j 00** «**• 



; Timer U« Tuk»u«n«i 

I <- — n«dada 

; < — - Jikan d«suyo 



Titter Counter Check 
-SUBROUTINE FOR COUNT SEC" 



NOV 


DX, 0FF66H 


IM 


AX, OX 


TEST 


AX, 002 OH 


CLC 




JZ 


RETTin2 


HOV 


AX,0800H 


nov 


OX . 0FF62H 


OUT 


OX. AX 


nov 


AX- 11 00000000000001 B 


nov 


OX.0FF66H 


OUT 


ox<.ox 


STC 




RET 
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HEWLETT-PACKARD: 8086 Avsenblcr 
SOURCE LINE 



04FE 8836140? 
0302 eSFEOO 
0309 7903 
03 07 £90102 

030ft C706M0700 
0910 8A4403 
0513 3CdO 
0519 7333 
0917. 3C20 
0519 7303 
0518 E98901 

091 E 740ft 
0920 3C30 
0322 7403 
0324 E9E4 01 

0927 E9D6FA 



092A 
032D 
0530 
0933 
0937 
093A 
093D 
0940 
0941 



8A44 04 

022907 

eA6409 

88268907 

E80000 

E800D0 

£80000 

F9 

03 



0942 98 

0943 0308 
0949 8A44 03 
0548 93 
0349 C3 

094A 2C80 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1439 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1443 
1446 
1447 
• 1448 
f449 
1490 
1451 
1492 
1453 
1494 
1493 
1496 
1497 
1498 
1499 
1460 
1461 
1462 
1463 
1464 
1469 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1474 
1479 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



I 
; 

F0PWAPD_CI1[>_CK : 



FORMftRD.COME: 



MOV SI,CECH0_BACK_FLAC3 

CMP SI,0 

JHZ FORUARD_C0nE 

JUP TX_CCC_N!_RET 



MOV ttORD PTR CECH0.BftCK_FLAC3,0 
MOV AL,CSI*33 
CMP AL,80H 
JNC FORWARD CMOTBL 
CMP ftL,20H " 
JNC CCC^CMD 20 7F 
JMP CCC_DROP_CnD 



I SI"Dat4 Buffer Address 

; +0 ECU H Address 

; L 

; +2 

; +3 



Rx Data Length 
Coiftn«nd 



CCC_CMD_20_7F! 



COLD_STARTt 
FORCeO_KEV( 



FORWARD. JUnPt 



J2 FORCED KEY 
CMP AU,30H 
Jr COLONS TART 
JHP TX_CCC_H_RET 

JMP RUN 

MOV AL,tSl4-4} 
MOV EIC_BYTE3,AL 
MOV AH^CSI^S] 
MOV CKEY_DATA3,AH 
CAUL IC_DROP_DEVICE 
CALL CONV_T0_DR0P 
CALL KEY_OPERATIOH 
STC 
RET 

POP 8X 
ADD BX^AX 
MOV AL, CSI+33 
PUSH BX 
RET 



00 - IF Coait^nd 
20 - 7F Coanand 



Cold Start mmw^m 



FORUARD_CMDTBL I SUB AL,80H 
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054C 23FC00 

034r Ear OFF 



05S2 
0333 
0356 
0339 
0S5A 
035D 
0S5E 
0361 
0362 
0363 
0366 
0369 
056A 
036D 
0S6E 
0571 
0572 
0575 
0376 
0379 
037A 
057D 
057E 
0381 
0382 
0385 
0586 
0389 

esen 

0S8D 
0S8E 
0391 
0392 
0393 
0596 
0399 
OS 9 A 
0390 
0S9E 
03A1 
0SA2 
03A5 
05ft6 
0SA9 
OSAA 
05AD 
05AE 
0501 
0SB2 
0583 
03B6 
03B9 
OSBA 
03DD 



E97C00 
90 

E99600 
90 

E90000 
90 

E9OOO0 
90 

E9A601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E9860I' 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

£96201 
90 

C95E01 
90 

E95A01 
90 

E9560t 
90 

£93201 
90 

E94E01 
90 



SOURCE LINE 

1483 
1484 
1483 t 

1486 CCC.CMD. JMPTBL 1 

1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1495 

1496 

1497 

1498 

1499 

1500 

1501 

1502 

1503 

1504 

1505 

1506 

1307 

1508 

1509 

1510 

1511 

1512 

1313 

1314 

1515 

1316 

1517 

1518 

1319 

1320 

1321 

1322 

1323 

1324 

1325 

1326 

1527 

1528 

1329 

1530 

1531 

1532 

1533 

1334 

1535 

1536 

1537 

1538 

1539 



AND AX.OFCH 

CALL FORWARD.JUHP 

JrtP SEHD.FUNC^MOD i 80H — 
HOP 

jnP SEMD.RE5P0HSE J 84H — 
NOP 

JrtP PAY^CROUP.I » B8M — 

HOP 

JHP PAY_CR0UP.2 ; ecH — 

NOP 

JHP TX_CCC_M_RET ; 90H — 
NOP 

JHP TX_CCC_N_RET > 94H — 
NOP " 

JHP TX_CCC_M_ReT ; 9aH — 
NOP 

JHP TX_CCC_H_P^T I 9CH - 
NOP 

JHP TX_CCC_N_RET ; AOH — 
NOP 

JHP TX_CCC_N_RET ; A4H -< 
HOP 

JMP TX_CCC.H_RET : A8H - 
NOP 

JHP TX_CCC_M_RET ; aCH - 
NOP 

JMP TX_CCC_M_RET ; BOH - 
NOP 

JHP TX_CCC_H_RET : B4H - 
NOP 

JHP TX_CCC_N.RET ; B8M - 
NOP 

JHP TX_CCC_N.RET ; BCH - 
NOP 

JHP TX_CCC_N_RET ; COM - 
NOP " 

JHP TX_CCC_H.RET ; C4H - 
NOP 

JHP TX_CCC.H_RET : C8H - 
NOP 

JHP TX_CCC_H_RET : CCH - 
NOP 

JHP TX_CCC_N_RET : OOM - 
NOP " 

JHP TX_CCC.H_RET t 04H - 
NOP 

JHP TX_CCC_N_PET ; D8H - 
HOP ~ 

JHP TX_CCC_M_RET ; DCH - 
NOP 

JHP TX.CCC_M_RET ; EOM - 
NOP " 

JHP TX_CCC.N_RET ; E4H - 
NOP 

JHP TX_CCC_M_RET ; E8N - 
NOP 



Ctno3 
CIno} 
CXnoS 
Clno3 
t1no3 

tlnol 
Clnol 
CB«n} 
CB«n} 
CB«n3 
CB«n3 
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HEULETT*PACKARDi 8086 A#s«Bibl«r 
SOURCE LINE 



09BE 


E94A0t 


1340 




JHP T>C.CCC_H_RET j ECH 





Q9C1 


90 


1341 




MOP 




09C2 


E9S300 


1342 




JWP ECHO.BACK_CMD ; FOH 





03C9 


90 


1543 




HOP 




0SC6 


E9E300 


1344 




jnP FORCEO_TUNE ; F4H 





03C9 


90 


1343 




NOP 






E9SAO0 


1346 




UMP DISPLAY.HEnORY ; F8H 





03CD 


90 


1347 




NOP 




09CE 


E99300 


1348 




jnP STORE^MEMOPY ; FCH 








1349 












tS50 




Send Function Responds 








1351 


i 






OSDt 


2403 


1332 


SEHD_FUNC_nOt>i 


AND AL,3 


; 80 - 33 ConiDvnd 


09D3 


74 07 


1333 




02 S_F_n_SET 




05D3 


3C01 


1554 




CMP AL,% 




05D7 


74 OD 


1335 




J2 S_F_rt_CLR 


• 


03D9 


E92F01 


1556 




JtlP TX_CCC_M_RET 


; 82 - 83 Coanand 






1557 


; 






05DC 


8A6404 


1558 


S_F_ri_SET : 


nOV AH,CSI-*-43 


; 80 CoBiAand 


03DF 


88263008 . 


1559 




MOV CSEHD_£NABLE3,AH 




03E3 


E92301 


1560 




jnP TX_CCC_N_RET 








1561 


i 






09E6 


B400 


1562 


S_F_n_CLR : 


NOV AN« 0 


; 81 Coa»*nd 


03Ee 


88263308 


f363 




MOV tSEH0_lHDEX3,AH 




09EC 


E91C01 


1564 




JMP TX_CCC_N_RET 








1 
1 








03EF 


80263308 


1566 


SEHD_RESPOKSE : 


KOV ftH.CSEK0_lNDEX3 


; 84 - 67 Coamand 


05F3 


80FC00 


1567 




CMP AH,0 




05F6 


74IF 


1568 




J2 MO.SEND 




Q3F8 


8A6403 


1569 


YES_SEND: 


MOV AH,tSI+33 




05FB 


88263408 


1570 




MOV CSEN0_CMD_RESP3,AH 




05FF 


2403 


1371 




AND AL«3 




06 01 


A2t607 


1572 




MOV CREVERS_CHANEL3,AL 




0604 


FE 063308 


1573 




INC BYTE PTR CSEHD.IM0EX3 




0608 


FE063308 


1574 




INC BYTE PTR CSEND INDEX 3 




06 OC 


BE31 08 


1575 




MOV SI.SEHD.AODRESS 




06 OF 


Al 0014 


1576 




MOV AX. tECU_AD0RESS3 




0612 


8904 


1377 




nov ESI 3, AX 




0614 


E9D600 


1978 




JMP TX_CCC_RUN 




0617 


E9F1 00 


1379 
1580 


HO.SEND: 


JMP TX_CCC_N_RET 








1581 


; 










1582 












1383 








061 A 


24 03 


' 1584 


ECHO_BACK^CnD : 


AND At, 3 


; Comaand >b OF OH 


061C 


A2I607 


1585 




MOV CREVERS CHmNEL3,AL 


; Reverse Channel Coanand 


06 IF 


At 0014 


1586 


ECMO_BmCK_SURU: 


MOV AX.CECU_ADDRESS3 




0622 


8904 


1587 




MOV tSI3,AX 




0624 


E9C600 


1388 




JMP TX CCC RUN 








1389 












1590 












1591 








0627 


BB5C05 


1592 


DISPLftV_MEHORYt 


MOV BX,tSI«53 : 


<<< Display Mvaory 


062A 


8A44 03 


1993 




MOV AL. 151*33 




0620 


A20314 


1594 




MOV CTX C0MMON03.AL 




0630 


8A4 4 04 


1393 




MOV AL.Tsi+4 3 ; SI 


ECU Address H 


0633 


BE 0414 


1596 




MOV SI,TX_B0FFER ; ♦! 


ECU Address L 
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SOURCE LINE 



0636 

063D 
063F 
0641 
0643 
0644 
0643 
0647 
0649 
064C 



A20214 

81FB0080 

7310 

8A27 

8824 

46 

43 

FEC8 
73F6 
BE0D14 
E99E00 



064F 8tE3FF7F 
0673 268A27 
0636 8824 
0658 46 
0699 43 
063A FEC8 
065C 73F5 
063E 8E00t4 
0661 £98900 

0664 eescos 

0667 8A4403 
066A A20314 
066D 8A4404 

0670 A20214 
0673 81FB0080 
0677 730E 

0679 8A6407 
067C 8827 
067E 46 
067F 43 

0680 FECe 
0682 75F3 
0684 E984 00 



0687 
0688 
068F 
0591 
0694 
0697 
069A 
069B 
069C 
069E 
06A0 



81E3FF7F 

81FB0001 

7303 

E97700 

8A64 07 

268827 

46 

43 

FEC0 
73F4 
£96800 



06A3 S3C602 
06A6 E80000 
06A? E93F00 



1597 

1998 

1599 

1600 

1601 

1602 

1603 

1604 

16 09 

1606 

1607 

1608 

1609 

161 0 

161 1 

1612 

1613 

1614 

1613 

1616 

1617 

1618 

1619 

t'620 

1621 

1622 

1623 

1624 

1623 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1635 

1636 

1637 

1638 

1639 

164 0 

1641 

1642 

1643 

1644 

1645 

1646 

1647 

1648 

1649 

1650 

1651 

1652 

1653 



TX TRNS2: 



DlSP.MEM.5517t 
TX TRNS3: 



STOR£_(1EI10RY: 



ST_TRHS2: 



ST0R_nEM_53iri 



ST_TRN£3: 



I 

CCCOROP CMD t 



; +2 
; ♦3 

; +4 

; -6 



Rx L«n9th 
Co«fli*nd 

Tx Length 
Tx Addr<»» L 
Tx AddreTv H 



BtcV Up nemcry Display 



<<< Store riKftory >>> 



nOV CTX_LEMCTH3.AL 
CnP BX.BOOOH 
JNC DlSP_riEM_55ir 
nOV AH^CBX? 
nov tStl^AH 
INC SI 
INC BX 
DEC AL 
JN2 TX_TRKS2 
MOV SI,ECU.ADDRESS 
JHP TX_CCC_RUN 

AND BX,7FFFH 
nov AH,ES:CBX3 
nov ISI3«AH 
IHC SI 
IKC BX 
DEC AL 
JNZ TX_TRHS3 
nov SI,ECU_ADDRESS 
JnP TX_CCC_RUN 

nov BX, CSI^53 
nov AL*CSI*33 
nov CTX_C0nnAHD3*AL 
nov AL, C$I<^43 

HOV tTX.LEHGTH3,AL 
CNP BX^dOOOH 
JMC ST0R_MEn_55l7 
nov AH,t3I*~3 
nov CBX3,AH 
INC 51 
INC 8X 
DEC AL 

JHZ ST_TRH32 
JMP TXICCC.N.RET 

AND BX,7FFFH 
CnP BX,100H 
JNC ST_TRHS3 
JWP TX.CCC_N_RET 
nov AH. CSI+73 
nov ES:tBX).ftH 
INC SI 
IHC BX 
DEC AL 
JHZ ST_TRHS3 
JNP TX.CCC„H_RET 

CCC > Data Proc»»»or > Drop Processor ••••• 

ADD SI, 2 

CALL LOAD_TO_DROP 
JWP TX_CCC.N_RET 



SI — 

♦ I 

♦ 2 
♦3 

♦4 

♦ 9 
♦6 



ECU Address H 
ECU Address L 
Rx Length 
Co«»and 

St Length 
St Addrcrs L 
St Addrcffs H 



; Back Up nemory Display 
; Sol^owa Interrupt Table 



3 41**** Forcad Tuning — Nth Co 



I 

i 
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HEWLETT-PACKPRDt 8086 Ass«ftbl«r 
SOURCE LINE 



06AC 
06AF 
06B2 
06BS 
D6Be 
06B8 
06BE 



8^4404 
A22807 
EBOOOO 
EBOOOO 

enscos 

eOFB64 
7312 



06C0 EBOOOO 

06C3 EBOOOO 

06C6 EBOOOO 

06C9 EBOOOO 

06CC EBOOOO 

06CF E93900 

06D2 EBOOOO 

06D5 E93300 



06D8 BE 02 t 4 
06D8 BB0207 
06DE C60441 
06EI C6440100 
06E3 6306 02 
06Ee B04 0 
OSEA E952FF 



06EO A0>B07 
06F0 3C00 
06F2 7317 

0&F4 eA4C02 
06F7 FECI 
06F9 FECt 
06FB 8 0F903 
06FE 7302 
0700 Bt03 
0702 880E1807 
0706 E64tFB 
07 09 F9 
07 OA C3 



070B F8 
07 OC C3 



1634 ; 

1653 FORCED_TUKE: 

1656 

1657 

1656 

1659 

1660 

1661 

1662 1 

1663 FORCED_ONi 
1664 

1663 
1666 
1667 
1668 

1669 ; 

1670 FORCED.OFF: 

1671 " 

1672 ; 

1673 ; 

1674 J 

1673 SPECIAL.SPU 1 
1676 
1*677 
167B 
1679 
1680 
1681 

1682 ; 
1683 
1684 

1683 TX CCC_RUMi 
1686 
1637 

1688 ; 

1689 TX_PUH_SU8» 
1690 
1691 
1692 
1693 
1694 

1693 TX YOSHl : 
1696 
1697 
1698 

1699 ; 

1700 I 

1701 ; 

1702 TX_CCC_H_RET I 

1703 ~ 

1704 } 

1705 ) 
!706 t 
i707 
1708 
1709 
1710 



MOV AL,rSIM] 
HOV CIC.BYTEJ.AL 
CALL IC_DRDP_DEV1CE 
CALL C0NV_T0"dR0P 
tlOV BL,tSI*3T 
cnp BL.tOO 
JMC FORCED_OFF 

CALL BIHDEC_LED 
CALL LED_V1EW_TBL 
CALL SPU_LED_FlSP 
CALL RUN_C0HVERTER 
CALL WAKEARI_C>E_OH 
JflP TX_CCC_M_RET 

CALL OP SPU_OFF 
JttP TX_CCC.N_RET 



; SJ ECU H Addrcsr 

; *1 L Address 

: +2 Tx Data LendtK 

; ^3 Conmand EOH 

/ ^4 Converter- NO. 

; *5 Tuning Channel 



SPU to CCC Send 



rtOV Sl.TX.LENCTH 
riOV BX,INDEX_RX 1 
nOV BYTE PTP tsn.65 
nOV BYTE PTR CSI+13,0 
ADD SI«2 
KOV AL«64 
JHP TX_TRMS2 

i 

i Bn§W99SMnB Send to CCC B8tt8t(ft8ll9ft9B(lliatt9BSa80S8Saff81ll1SSB9Si|» 

KOV AL,CTX_BUSY_FLAC3 
C»P AL,0 
JN2 TX_CCC_NJIET 

MOV CL,tSI*23 

INC CL 

IMC CL 

CMP CL,3 

JMC TX_VOSHI 

MOV ClTs 

MOV CTX_8USY_FLACJ,CL ; ill SI 
CALL HDLC_TX_START ; Ctt CL 

STC 
RET 



CLC 
RET 



— Start Address 

— Data Length 



221 
331 
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SOURCE LINE 



07 OD BA0001 
0710 EC 
07 tl BAEO 
Q713 BftOZOl 

0716 EC 

0717 A300M 
07 I A 03 



0716 BE0003 
07IE BBOOOO 
0721 060 OFF 
0724 43 
0723 61FB8000 
0729 75F6 
072B C3 



0720 BE 00 06 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 8IFB0003 
073B 73F5 . 
073D C3 



073E 
0741 
0744 
0745 
074B 
074B 
074E 
O790 
0753 
0757 
0759 
075C 
075F 



£80300 
£90000 
SB 

A31C07 

BE8003 

BBOOOO 

8900 

83C302 

BtFBBOOO 

75F5 

E30300 

E90000 

58 



1711 
t712 
1713 
1714 
1713 
1716 
1717 
171B 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 



; 

ECU_ADPS_READ : 



lHlT_Tin_TBL( 
IHIT_TIf1_Lf»: 



IHIT_EV_TiriEP-: 
INIT_EV_1 I 



Subroutin« 



mm**-*' 



ECU Addp«»s R«»d Routine 



now ox , ECU.L_A^^RESS 

MOV AH,ftL 

MOV OX , ECU_H_ADDRESS 
IN PL, OX 

110V lECU_»0DRESS3,ftX 
RET 



ftH - L . AL • H Addr«x 



Tl..r Tabl. Initi.llx. ****** 



MOV SI,T1HE_TABLE 
MOV BX« 0 

MOV BYTE FTP ISI3CBX3,0FFH 

IMO BX - 

CMP BX,128 

JN2 IHIT.TIM.LP 

RET 



Event Tl»rr T»bl« init.»»ii--« 



MOV S1,ES.EVEMT.T1MER 
MOV BX,0 

MOV BYTE PTR ES i t 31 3 t BX3 , 0 
INC BX 

CMP BX. 128*6 
JM2 INIT_EV_1 
RET 



aUMP.f*D0RE5S T.ble Initx.U=« 



1MIT_JUMP_TBLI 
IHXT_UA_DOKOi 

1H1T_0U«P_LP: 



BASE_UA_O0K0 1 



CALL IMIT^WA.OOKO 
JMP OP.IHITIAL 
POP AX ^ ^ 

MOV tIHIT_F0lHT3,AK 

MOV SI* JuwP-^^^'^^ss 

MOV BX,0 

MOV ISI3CBX3,AX 

ADO BX,2 

CMP BX,128 

JH2 IHIT^JUWP.LP 

CALL BASE_WA_DOKO 

OMP BASE.ROUTIHE 

POP AX 
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SOURCE LINE 



vr b V 


A3 1 A 07 


1 

1 t 




nov 


CBASE_POINTJ,AX 


Ur 




1 r 07 




RET 








1 1 * u 


) 










1 % 

till 

1 




BASIC.AUTHO T»bU Initi*li2« 


Of 


DC nn n f 

DC UU U 1 


I t r 2 
I ( « <A 


t 

TMfT ailTUA TRI • 


nov 


S1,PC_FC_LIST 


0767 


DD ft n A n 


1 774 




nov 


BX^O 


076A 


C6000Q 


1 779 


JUNKO t 


nov 


BYTE PTR tSIHBX3,0 


076D 


43 


1 776 




INC 


8X 


076E 


81 FB0001 


1 777 




CMP 


BX^256 


0772 


7SF6 


1 778 




M2 


JUNKO 






t f * 9 


i 






0774 


DITa A A 4 


t 780 




nov 


SI,BASIC_AlJTHO 


0777 


DD A « A A 


1 781 




nov 


6X, 1 


077A 


C6003F 


1 782 




nov 


BYTE PTR CSntBX3.3FH 


077D 


43 


1 783 




INC 


BX 


077E 


83FB3A 


1 784 




cnp 


BX,90 


0781 


73F7 


t 783 




JNZ 


JUN 


0783 


C3 


1 786 




RET 








1 787 












1 788 




Vi€u Ch4nn«I Table Inltializft 






1 789 


; 






0784 


8E1 000 


1 790 


INI T^VIEU^TBu 1 


nov 


SI,Vieu_CHAHMEL 


0787 


A A A A A A 

BBOOOu 


1 791 




nov 


BX.O " ; 


078A 


8AE3 


1792 


IMIT__VIEU_,LP: 


nov 


AH,Bt 


078C 


FEC4 


1 793 




INC 


AH 


07 8E 


80CC30 


1 794 




OR AH,30H 


0791 


C60030 


1799 




nov 


BYTE PTR ISI3CBX3,30M 


0794 


A AA 

886008 


1796 




nov 


BYTE PTR tSIJtBX+83,AH 


0797 


43 


1 797 




INC 


BX 


0798 


83FB08 


1 798 




cnp 


8X,8 


0798 


73ED 


1799 




•JNZ 


IHIT.VlEtf.LP 


0790 


C3 


1800 




RET 








1 801 












1 802 




EVENT T«bl« nODE Initi«liz« 






1 803 


t 






079E 


880006 


1 604 


EVEHT__^PATA_CL : 


nov 


BX,ES_EVEHT TinER 


07Af 


26C707FF0F 


1 803 


CHIHARU: 


nov 


UORD PTR ES:CBX3,0FFFH 


07a6 


83C3Q2 


1 806 




ADD 


BX,2 


07A9 


81FB0009 


\ 807 




cnp 


BX,ES EVENT TIHER+12B*6 


O7«0 


72F2 


1 808 




JC CHIHARU 






1 809 


i 






U r Hr 


DC.UVU7 






nov 


EVENT NO FREO 


07B2 


B120 


1811 




nov 


CL>32 


0784 


C7444001 00 


1812 


LP1 : 


nov 


UORD PTR :SI+32*23,1 


0789 


83C602 


1813 




ADD 


SI, 2 


078C 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


1813 




cnp 


CL,63 


07C1 


73F1 


1816 




JNZ 


LPI 






1817 


; 






07C3 


eE0009 


1818 




nov 


SI , EVENT_HO_FREO 


07C6 


680002 


1819 




nov 


8X,CH_N0IfRE0 


07C9 


8140 


1820 




nov 


CL,64 


07C8 


8807 


1821 


LP2: 


nov 


AX^CBX3 


07CD 


89848000 


1822 




nov 


CSI<^64«23.AX 


07D1 


83C602 


1823 




ADD 


SU2 


0704 


83C302 


1824 




ADD 


BX,2 
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SOURCE LINE 



07O7 FECI 


1925 




07D9 80F9eO 


1826 




07DC 73ED 


1827 






1828 


i 


07DE C3 


1829 






1830 


; 




1831 






1832 


t 


07DF BE2000 


1833 


INIT_COD£i 


07E2 GBOOOO 


1 834 




07E3 C7000000 


1835 


INIT^CODE^LPt 


07E9 e3C302 


1836 




07EC 83FB10 


1837 




07EF 73F4 


1838 




07F1 C3 


1839 






1840 


* 




1841 






1842 




07F2 C7 063^07 03 


1843 


FREO^CftLC t 


07F8 B90000 


1844 




07F6 B84Q00 


1845 




07FE 48 


1846 


CftL_STD« : 


07FF EB1300 


1847 




0802 3DO0O0 


1848 




0805 75F7 


1849 




0807 B9PF00 


1850 




080A B84000 


1851 




080D 48 


1852 


CAL.STD8: 


eSOE E80600 


1853 




0811 3DOOO0 


1834 




0014 73F7 


1855 




OBI 6 C3/ 


1856 






1857 




0817 80E120 


1858 


FREQ_CAL: 


081 A SO 


1859 




08 1 8 8BD0 


I860 




08 ID 734E 


1861 




061F 3D0000 


1862 


UP64_t>t 


0822 743ft 


1863 




0824 3D3F0Q 


1864 




0827 7433 


1863 




0829 3D0600 


1866 




Oe2C 7335 


1867 




062E 3D 04 00 


1868 




0831 7333 


1869 




0833 B64B01 


1870 




0836 F6263A07 


1871 


mJLTIt 


083A 03C3 


1872 




083C 80F900 


1873 


ADDER t 


083F 7400 


1874 






1873 


IS ti 


0641 80E4 03 


1876 


ADDER.I : 


0844 F8 


1877 




0843 D0C4 


1878 




0647 D0C4 


1879 




0849 D0C4 


1880 




064B D0C4 


1881 





IHC CL 
CMP CL>128 
JHZ UP2 

RET 



PC_CODE t PR.CODE Initialize 

HOV SItPC.CODE 
NOV BX>0 

PfOV UORD PTR CSI3C6X},0 

ADD BX>2 

CHP 8X,16 

JM2 INIT_CODE_LP 

RET 

Converter Frequency C«Icul4t2< 



rtOV 
110V 

nov 

DEC 

CALL 

CKP 

JH2 

tlOV 

nov 

DEC 

CALL 

CMP 

JNZ 

RET 

—STD FREO. 
AND 
PUSH 
HOV 
JNZ 
CMP 
JE 
CKP 
JE 
C«P 
JHC 
CMP 
JHC 

nov 
nUL 

ADD 

CHP 

JZ 

ADD 

AUD 

CLC 

ROL 

ROL 

ROL 

ROL 



«ORD PTR DS:CMUL_ADR3,I1UL_H0 

CX,0 jA-CABLE 

AK«64 

AX 

FREQ_CAL 
AX^O 

CAL.STDA 

CX,OFFH ;B-CABLE 

AX, 64 

AX 

FREQ.CAL 
AX^O 

CAL STD8 



CALICULATIOH SUBROUTINE- 
CL, 001000006 
AX 



;B-CABLE ■o««>UP64 



:CHANNELL APE FROM 6 TO bi 
tCHANHELL ARE FROM 4 TO 3 



DX^AX 
UP64 
AX, 0 
ZERO 
AX, 63 
ZERO 
AX, 6 
CH6.62 
AX, 4 
CH4_5 
BX,331, 

BYTE PTR ©StCnUL^ADRJ 
AX,BX 
CL>0 
ADDER_1 

DX>64 1 64 OR 63 ?????? 

AH,D0000011B 

AH 
AH 
AH 
AH 



:CH_N0»3 
:ChInO»3*OFFSE 
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t84D DDC4 
e84F D0C4 
0»l OAtt 
8833 BBD802 
0B34 88F3 

0858 esrs 

0H9A 8900 
08SC 38 
083D C3 

08SC 888009 
0881 C8D9 

00«C E8CI 

09&0 804001 
0Q6B IBC9 

OSGD e3C340 
0870 EBOO 



1882 
1883 

1004 

•88S 
1884 
1887 
1888 
1009 
1891 
1891 
1893 
1993 



1898 

1897 



80L 

on 

»IOV 

BOV 

*0D 

IWV 

RCT 


Ml 

BX,CH NO FRCO 

St.O)l~ 

91. OX 

CBXHSIJ.Mt 
ox 


ZEROt rtov 


Ax.e 




nov 


BX,343 
mJLTI 


J 

C»M_,3i 

t — 


ROV 


8X.333 
ffULTt 


UPt4i 
f 


ROD 
JW 


DX.84 
U>^4_ft 




J*0*n CH«*w» 





:«TOI»C 8H 8 OS 







1909 


1 






0872 


BE0e02 


1908 


CH»H>tCL_(«OSEIi 


rtov 


6l,CH_M0_r«E0 


0873 


893140 


1907 




NOV 


ex. 4031 H 


0870 


898CeE00 


1908 
1909 


i 


nov 


181-^71 •23, CX 


887C 


89««40 


1910 




MOV 


CX,4088M 


8S7F 


898C92D0 


1911 
1913 


; 


nov 


181*77*31. CX 


0883 


896840 


1913 




nov 


CX.4088H 


oeet 


B98C94e8 


1914 
1915 


: 


nov 


(9l«74«ai.Cx 


068A 
0B8D 


B98E40 
898C9900 


1918 
• 917 
1910 


t 


ROV 

nov 


CX,408E»« 

csi«r«*;]«cx 


089t 


B99340 


1919 




nov 


CX.4 093M 


0894 


89QC9C04 


1920 
• 921 


J 


nov 


CSI*78*2),CX 


0898 


899940 


1933 




wv 


CX»4099H 


0898 
089F 


99BCA000 
BW40 


1923 
1924 
• 923 


1 


ROV 

nov 


C9I*00*2),CX 
CX,409rM 


08*3 


898CM00 


1928 




ROV 


CSt*92«2},CX 


e8A6 


C3 


1927 




OCT 



> Japan 3 



1938 I 

08a7 BEZOea »93» 0»0r_RC9P0H8E: ROV SI,F^On.OBf Wf 

08*8 E80000 1932 C*»U. LOBD.FOWl WEO^ 

OeoO 7215 1933 JC DITCP BES^ 

08«» BtaoOB 1934 ROV SI. FROM OBF BF 

0»B3 8A««0« 1933 ROV OL.CSIM} ~ 

0BB3 3C81 1938 CRP ftL.l 

0887 7^00 1937 « MOF 8CS^ 01 

08B9 3C04 1938 At..! " 



Of'OO P^oe«s»of- lr«r« no OSf wo F80«_0BF_BF nl utuvw 



08BB 74 OB 
08BD 3C84 
08BF 7303 
08CI E99F00 

08C4 F8 
08C5 C3 



08C6 EBFC 

08C8 8A44 02 
09CB A22C07 
08CE EBOOOO 

08D1 BE2008 

08D4 8A4C03 

06D7 80F900 

08DA 7466 

08DC BFeOOD 

08DF B7 0 0 

08Et 8O1E2C07 
08E3 03DB 

08E7 812tFEFF 

OBEB 8P6C04 
08EE 60FDO0 
OeFI 7402 
08F3 EBCF 



08 F5 

OeFB 
08FB 
08FD 
0900 
0903 
0906 
0903 

09 OC 
09 OF 
091 1 
0913 
0916 
0919 
0918 
091D 
09IF 
0922 
0924 
0926 
0929 
092C 
092D 



8AS405 

80E204 

7431 

8A5405 

EBOOOO 

e0E280 

7411 

eA362607 

80E40I 

7518 

0804 

E8O000 

E91000 

9A24 

343F 

2004 

E80000 

22C4 

74 03 

E80000 

EBOOOO 

F8 

C3 
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SOUPCC LINE 



092E 8A54D9 
0931 80E202 
0934 74 DA 



1939 
1940 
1941 
1942 
194i 
1944 
1943 
1946 
1947 
1948 
1949 
1930 
1931 
1932 
1953 
1934 
1955 
1936 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
196S 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 



DROP_RESP_HOP I 



J2 DP.OP_RESP_04 
CHP AL,84H 
JHZ OROP_RESP_HOP 
jnP DR0P_RESP_84 

CLC 
RET 



K%v D»t» Hone > CV-0 



DROP RESP_01t JMP DROP_RESP_H0P 



■IS13"»t+l 3»»«"t*23""»»»"*»»" 

COntPOW.DETECTJ 



DROF_RESP_04 r 



RESP_STATUSt 
RECEMT_ONi 

C0MV_SW_1 : 
COMV_SU_0: 

COHV_SW_SET : 
I 

KEY.DEPRESSi 



nOV AL,ISI+23 
MOV CID_BYTE3.AL 
CALL ID_DROP_C'EVICE 

nOV SI.FR0(1_0BF_BF 
nOV CL,tSI+33 i 
CMP CL,0 I 
J2 RESP_VLF_ERR 
MOV DI,VLF_ERROR_MAP 
MOV BH,0 
MOV BL,tID_BYTE3 
ADD BX^BX 

AND UORD PTR CDntB5C3. OFFFEH 

MOV CH,CSI*43 ; 

CMP CH,0 

J2 RESP_STATUS 

JMP DROP_RESP_NOP 



C043tID BYTE3CO23CO03tSTMTU£3 
" 00 



02 00 



MOV DL,tSI*53 

AND DL.4 ; S * * 

JZ KEY_DEPRESS ; * 

MOV DL7tSI+53 ; 
CALL CONV_SW_BJT.AL ; 

AHD DL,80H ; 

JZ COHV SW.O ; 

MOV ah,Tdrop_mo3 

AHD AH, 1 
JN2 CONV_SU_SET 
OR CSI3,AL 
CALL JUMP_ADRS_IHir 
JMP COHV_SW_SET 
MOV AH.CSI3 
XOR AL,3FH 
AHD tSn^AL 
CALL DR0P_81T_AL 
AHD AL.AH 
J2 COHV_Stt_SET 
CALL JUMP_ADRS_1MIZ 
CALL JUMP_ADRS_IMIT 
CLC 
RET 



Status 3 
* P 



SPU Rwccnt Power ON 
I 

Converter Select SU 



10/19 Hcnkou 



MOV DL,tSl*53 ; 
AHD DL«2 i 
02 ELSE_STATUS 



Key Current iy Depressed 



273 



HEULETT-PnCKARD: 8086 Asscnblcr 



01 67237 



0936 B01C 
0938 026907 
0938 E80000 
093E F9 
093F C3 

0940 FB 

0941 C3 



0942 
0945 
0948 
094ft 
094E 
0950 
0952 
09S3 
0938 
09SA 
095C 
09SE 
0961 
0962 



E80000 
GESDOO 
B7Q0 

8fitE2C07 

0308 

8800 

050200 

330100 

8900 

D0C8 

7303 

E80000 

F8 

C3 



0963 8ft4C03 
0966 80F900 
0969 7420 

096B 8ft6402 
096E 88262C07 

0972 E80000 
0975 £80000 

0978 8ft6C04 
097B 882E8907 

097F BE8000 
0982 B700 
0984 8A1E2C0r 
0988 03DB 
098A ei20FEFF 

098E 80FOFF 
0991 7402 

0993 F9 

0994 C3 

0995 E80000 

0998 F8 

0999 C3 



SOUf»:E LINE 

1996 
1997 
1998 
1999 
2000 

2001 ELSE_3TftTUSi 
2002 

2003 ; 

2004 RESP_VLF_ERRt 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 

2016 VLF_ERR_RETi 
2017 

2018 ; 

2019 DROP_ftESP 84: 
2020 



2 021 

2022 ; 

2023 

2024 

2025 ; 

2026 

2027 

2028 J 

2029 

2030 

203t ; 

2032 

2033 

2034 

2033 

2036 

203T ; 

2038 

2039 

2040 

2041 

2042 I 

2043 SENS_ST6TUS: 

2044 RE£P_84_NReT I 
2043 

2046 I 

2047 1 

2048 ; 
2049 
2050 ; 

2031 i 

2032 f 



nOV ftL^KEY PUSH CODE 

nov ckev_d5ta3,5l 

CALU DROP_TO CONV 

STC 

RET 

cue 

RET 

CftLL DROP_TO_COMV 

MOV SI,VLF ERROR MftP 

MOV BH,0 " 

MOV Bt.CIO.BYTEJ 

«^DD BX.BX 

MOV ftX,CSI3tB5<3 

ADD AX, 2 

XOR AX,1 

nOV CSIKBX3,AX 

ROR AL 

JMC VLF.ERR RET 
CALL JUMP_ADRS_1H1T 
CLC 
RET 



MOV CL>CSI+33 
CMP CL,0 
J2 RESP_84_HRET 

MOV AH,CSI*23 
MOV CID_BVTE3,AH 

CALL ID.DROP^DEVICE 
CALL DROP^TO^CONV 

MOV CH,tSI+43 
MOV CKEY_DATA3.CH 



MOV SI,VLF ERROR_MAP 
MOV BH,0 
MOV BL,tID BYTE 3 
ADD 8X.BX 

AND UORD PTR CS I 3 tBXJ , OFFFEH 



CMP CH.OFFH 
jr SENS„STATUS 
STC 
RET 

CALL SPU_STATUS_REQ 

CLC 

RET 



C84 3t ID/DR0P3 



C01 3CrEY3 



; C AH ) • ID.BYTE 

; > COMV.HO , DROP_NO , DEVICE.NO 



Push Key Board > CY»! 

OFFH > Ho Key Strolrc 



GLOBAL 



SPECIAL.SPU.l 



274 



01 67237 



HEWLETT-PACKARD: 30$6 fts»«i»bl«r 
SOURCE LINE 



2053 EXTRH POWER DET^CMD 

2054 EXTRM LOAD FROH^DPOP 

2055 EXTRH LOAD~TO DROP 

2056 EXTRH SPU STATUS_REO 

2057 EXTRH ID.5rOP_DEVICE 

2058 • EXTRN IcIpPOpIdEVICE 

2059 EXTRN C0HV_SU_BIT_AL 
20S0 EXTRH DROP BIT.AL 

206! EXTRN SPU PELAY^OFF ? 

2062 EXTRH SPU~CLEftP_DISP 

2063 EXTRH EVENT LED.OFF 

2064 EXTRH DROP «AP_SET 

2065 EXTRN KEY OPERATION 

2066 EXTRN COHV TO_DROP 

2067 EXTRN DROP^TO.CONV 

2068 EXTRN BINDEC.LED 

2069 EXTRH LED VIEtf.TBL 
2 07 0 EXTRH SPO~LED_D I SP 

2071 EXTRN RUH.CONVERTER 

2072 EXTRN UAKEARI DE.ON f 

2073 EXTRN OP SPU OFF 

2074 EXTRH OP.INITIAL 
2079 EXTRN BASE ROUTINE 
i076 EXTRH JUttP_ADRS_INIT 

2077 EXTRN JUNP_ADRS_IHI2 

2078 EXTRH DEVICE_nAP.SET 

2079 J 

2080 EXTRN PAY_CROUP.I 

2081 EXTRN PAY^CROUPZa 



Error »» 0 
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89 

102 
I0« 
1204 

ntr 

1701 
tl9« 
t3»3 
t«09 
134 
1344 

»«3 

230 
231 
1160 

100 
103 
t93f 
1949 
1990 
2DI« 



■ 213 
130 
142 
•1 

»y 

19&4 
91 
1980 
161 
1278 
»r25 
233 
333 
2001 
IMO 
182 
183 
■ 84 

te« 

«2 
1804 
133 
194 

153 
914 



SVROOL 

CT»tIl COtniT 
CT»V_2 
CTRl_2^C0UWT 
DCVICE.MftP $£| 

DEVICE_M0_BI1 
t>CV_CLI» 

DtV H£XT~ 

oev'rcsp UT 
0t9r_rtEn_93ir 

OOW>I_FL0C 
P»0P_OCCES9 
OPOP.BtT fkL 
OnOP_C«o_Bf 

DROP.DATa ^OPT 

dropIihit^lp 

D«OP_«ttP SET 

P»OP_KO ~ 

0POP_N0_BIT 

DROP_PESP0N£C 

OROP^PESP 01 

0ff0P_P£SP~04 

W»OP_PtSP~9* 

D»OP_»CSP~N0P 

WfOP.TO^COMV 

DPP_MEXT 

DSI 

DSt6 

0»3 

CCMO.BOCIf ftDffS 

ECH0_BOCIt~CM0 

CC»0_8l>Cr"FLftC 

CCKO_SftC»(_S«PV 

CCU.ttDOPESS 

tCU_ftW>9.«Ey 

tCU_t_oOOPEW 
ELSt_9T«TU9 
to I 

ts„Bocie_o^ 

ES_Bi»CtC_UP t 

Es_Bftat_«jp"a 

E«_EVEKT_T irieP 
CVCHT_CROMHEL 
EVEHT_0*T<»__CL 
EVEHT^ENAPLE 
EVCMT_teCV_CC>OI 
EVENT LED OFF 
EVCMT NO FPSO 
EXIT ~ 



CP1J91 PErEPEHCC 109UI 
TYPE WEFCPCfiCCt 



441.777.001.036 
444.770.790.833 
44^. 7-»0,y3a 
494.«Q|.^.r97 

1229, 1337.1239.1331.1231.1335,2070 



« II«0,I2«0 

* 121 1 

« HOT 

A 1 149. 1177. f 101 . I 109 

* 1 1?3 
a 

« 1946 

A 1399 



C 1 999. 2068 
A 

R 793 

A 681 .039 

A 1218 

E I223,2ft64 

A 1196.1976 
A 

A 1264 

A 1937 

A 1939 

A »942 

A 1«37. 1941,1940. 19*7 

E 1990. 20<^. 2037. 2967 

A • t«i 

A 131 .122. 123. 129.126 

A I43.I44.M9. 147 

A «. 83. 04. 89. 06. 07. 00. 09- 90. »1. 92. 93. 94. 95. 96. 97. 99. 100. 1 01. 102. 1 



.127. 120. 130.131 . 1 tl. 133. 134. 1T5. 136- 137. t JO 



03 . 1 04 . I 03 . 1 96. 1 08 . 1 09 . 1 1 0. 1 13 



1942 

«47,9£2r 1016. II 10. 1446. 1491 

l<2. 16.?. 164. 9«9. 1 006, 1976 . 19A6 . 16*^ . i $ . 1 730 
1269 

441,1270 

tr:a 

1725 
1999 

1396 

43ft.4«0. 1357. 1397- 1399. . i 7*r» 1360. 1 17l 
477.499. 1391 .1360.1374 
t3i«. 1743.11104. loor 
1316.1341 



I2««.2063 
1010.1810 
083.099.099 



I 



t 
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«¥«0OL 


TVrE 


T2 


«20(m 


O 




aCHC 


• 


ii9 


AC MO 


• 


f7J 


*DDC* 


• 






0 


1 tw 




o 


ft * 




A 


2W 




o 


213 




A 


3lt 


AftC 1 1. CO 


0 


215 


*sc 1 l^^c 


A 


397 


«$CII_IK 


A 


210 


A3C 1 l_rc 


A 


2*T 


•SC 1 l_HO 


A 


214 


OSC 1 l_MU 


A 


211 


•«cii_rc 


A 


219 


•SCI 


A 


309 


ASCII_SC 


A 


3t3 


a5C 1 


A 




ftU T MO_icC V_ toot 


A 


4ti 




A 


50* 






914 


BACIt_UP_EX 1 T 




4t3 




A 


9*3 


B<kC K^UP_HO* •€ 


" 






A 


•4 


eftS€_PO 1 Ht 


A 




Basc.nour INC 


C 






A 


44 


BOS I C_»<|TKO 


A 


241 


BCMC. 


A 


240 




A 


133 


BtPOff_EVEMT 


A 


92 


Bios 




94 


BiNAirr.Lrr- 


A 




BIMOCC.LE^ 


e 


l»«4 




A 


1033 


COC ST Of 


0 


143? 


CCC_C«0_20_7F 


A 


1«04 


CCC_Cm>_J»»TBt 


A 


1449 


CCC_OPOP_CKP 


A 






A 


tnn 




A 


1904 




0 


l«03 


CHIMOftU 


A 


rj 


CH.NO.PRCQ 


A 




CLi*^._«E V_C OOE 


A 


I4«« 


COLONS TftPT 


A 


99 




A 


104 


COMV,HO BIT 


A 


117 


COWV^SELCC r 


A 


1902 


COMV^sy _o 


A 


1974 


tP»«V_5«_1 


A 




CO»*v~SI#~8IT OL 


E 


1909 


conv^swIset" 


A 




CONV_TO_frBOP 


C 



PtrEOEKCCS 

73. 74. rs, 74 

3*5.344. 342. J70.J7J.J7y. » I, 3?9. 949 971. W4 993 *ft4.*1ft.*l 
1071 . 10*7, 10*0, 1002, 1094,I99«. 1092. 1093. »09l .1099. 10*7,1 1 99 
3r5.JJJ.4J9.952 
l»-»3 
t9T4 



4 «42.99? 059. too. 901, •IS. 949. 1033.10^9 



4*0 

4a;.4«3,0I« 
4,*» 

19"; 

1769 

irwi.2070 

17*5 

I7»0 

1^59,358.346. ?B*. 988 



1379 

« 54.57 



,90.5«.AO, 61 .62.^.43. 4«>. 374 



13*5.1443.2060 

»0*9 

1095 

145* 

1*77 
10*9 
1567 

471 
I0A9 

»0»9,I999. 190* 



224. 1228. ICSe. 1232 



1461 

431 .1 

1337 

*J*.*33.436.437 
1975 



11*2.1973.2039 
1979.I«BI, f9PT 
I J?*. 1309. 1*7f . 



1490.3064 
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CROSS REFERENCE TABLE 





CVHDni 


TYPE REFERENCES 


1 09 


EXTRH_STftT 






1 

1 


rORCED^^KEY 






1 670 


rORCED_OFF 




166 1 


1 663 


FORCED^ON 






y 699 


FORCED^TUHE 




1 544 


1 482 


FORWARD_CMDTBL 




1 494 


1 446 


FORUARD„CWD_CK 




1 ^^JL 

1 4£3o 


1 431 


FORUARD_CO«E 




1 44 B 


1 476 


foruard"jump 


A 


1 434 


1838 


FREO_C»^L 






1 843 


FREO_C«LC 




470 


1 


FR0f1_0BF_BF 






1 1 •» 1 


KA JIMEI 




1143.1147 


1 1 39 


HO JlflERUYO 


^ 






rlDLC_TX__STHKT 


A 


1 696 


170 


HISTORY BUFFER 


A 


4?^. 735. 824 


952 


HON 


A 




1 130 


H0NBAH1 


A 


1 1 52, 1 156 


127 


HS6 LED 






782 


IBF_1ST 






828 


IBF^MD 




780 


785 


1BF_EHPTY 






790 


IBF_EXIST 


A 




7T4 


IBF^IMTERRUPT ' 


H 




829 


IBP_HEMO 


A 


823 


38 


IBF_OVER FLOW 


A 




803 


IBF.PftCKET 


A 


799 


84 0 


IBF^RET 


A 


788, 826 #834 


830 • 


IBF SET 


A 


»01 1C.8YTE 


A 


1333, 13r7, 1467, 1696 


- • ■'^1C_DR0P_DEVICE 


c 

c. 


1388. 1470, 1657,2058 


1 03 


ID.ByTE 


A 


1 164 . 1 180, 1951 , 1960,2007, 


169 


:d_orop_^oevice 


t 


1 165, 1335, 1952,2026,2057 


INDEX hTsTORY 


A 


46 0 , 724 , 736 ,803, 825 


82 


IHDEX.RX I 


A 


427, 1 676 


86 


IHDEK_RX"2 


A 


44 1 , 742, 753 


83 


INDEX_TX_I 




423,776,796,831 


87 


IHDEx3tX~2 




44 0 


1773 


IHlT_ftUTH0 TBL 




463 


1833 


ihit code 


H 




T839 


INIT code LP 




• COW 


1747 


INIT_EV_1 


A 


1730 


1745 


IHIT Ev""tiMER 


A 


473 


1761 


IMIT_JUriP LP 


A 


1764 


1753 


INIT_JUnP TBL 


A 


515 


93 


INIT.POIHT 


A 


1758 


1737 


IMIT_Tiri LP 


A 


1740 


1735 


lHIT_Tln TBL 


A 


514 


1792 


IHIT^VIEU LP 


A 


1799 


1790 


init^viewItbl 


A 


464 


1757 


XNrT_WA_D0K0 


A 


1755 


235 


INTIOFST 


A 


288 


236 


INT30FST 


A 


292 


234 


IHT^OFST 


A 


296 


75 


JUMP^ADDRESS 


A 


1759 




JUnP^ADRS IHIT 


E 


1989,2015,2076 




UUnP_ftDRS_IHI2 


E 


1980, 1988,2077 
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CROSS PEFEREMC6 TABLE 



LINE* SYMBOL 



TYPE 



1782 
1775 
1271 
130 
160 
1993 

203 



873 
876 

1812 

1821 
129 

1256 
424 
197 

1371 

1363 

1336 
126 

1871 
108 
191 

1016 

1014 
76 
121 

1980 
116 
114 
119 
113 
679 
736 
755 
722 
759 
700 
131 
196 



175 
90 



61 
137 

65 
193 
1223 
222 

138 



KEY.APPLlCftT 

KEY^OftTA 

KEY OATA^STACK 

keyIdepress 
key_operatioh 

KEY_PUSH.COOE 

LEOlviEW_TBL 

LOAD^FROn^OROP 

load'to_drop 

LOY " 
LOZ 
LP1 
LP2 

LSB.LED 
nAIM_LO0P 
«AIH_START 
HIHUS KEY_CODE 
K0V_1_1NIT . 

novIi_ST 

«0V_2_N0 

MSB.LED 

nULTI 

nUL_ADR 

nUL_MO 

HY AORS 

MY^ALOHA 

HEXT_CO„ftOPS 

MOU^EVEHT 

HO_SEMD 

OBF_BF_BYTE 

OBF_BF_C«D 

OBF_BF_XI> 

DBF BF_N 

OBF.IMTERRUPT 

obfImemo 

OBF_NE« 

obf_packet 

OBF.RET 
0BF_RET_1 
ONE SEC.TIMEF 
ONOFF KEY.CODE 

op_inTtial 
op spu_off 

PACE_«EM 

PACE.Sy 

PftY CR0UP_1 

PAyIcR0UP_2 

PC.CODE 

PC rC.EXIST 

pcIfc_list 

plus.key.code 

pollTnc.seo 

P0P_ALL 

pouer_oet_c«d 
power feed 



A 
A 
A 
A 
A 
A 
E 
A 
E 
E 

e 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

£ 

E 

A 

A 

E 

E 

A 

A 

A 

A 

A 

A 

E 

A 



REFERENCES 

1789 
1778 
1298 

1387, 1469^1997.2030 

161 

1971 

1271, 1472,2069 
1996 

1664,2069 

1142,1191,1168*1932,2054 

1650,2059 

868 

971 ,879 

1816 

1827 

1272,1279 



1364 
1394 



1896, 1899 
1843,1871 
1843 

t 000, 1 002 



1311,1311 
1568 

493,796 

114,119,116,117,446,688,689,690,799 

734 

740 

700,712,720 

703 

497 

1756,2074 

1670,2073 

490,733,822 

431,990,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 

1140,1149,2033 
432 
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CPOS? PEFEREMCE TrtBLE 





SYhBOU 


TYPE 


REFERENCES 


202 








201 


r U w C V n . V L* C 








PPU 1 Pn 












J Vw / 3 1 r 


1 








276 


ROM n Fap 






278 


POM n pap 1 p 














203 












A 




702 


RESPuNSc 2 


A 


694 


719 


K t V ri > t_l* n Iv 


A 




* 








71 1 






707 


2 044 


PP(«P fid MPPT 




2 02 1 


1 969 






1 QA.A 


2004 






I ? J* 


1413 


RFTT1M2 
K El 1 1 1 rt A 




1 4 07 


09 


PCUCDC r'uaupi 


A 






RLIN 




1 464 




DIIM ^nULTCDTPP 


p 

c 




f ftTft* 
1 V^D 


DV r^Of PDD 


H 




56 


KJS X^KXm fcKKUK 






57 


RX CPC Olf YO 




994 « 995 




P «*" T MT F P P HP T 


H 






PV OC\t 


H 




1 042 




A 


992 




PV DFT 


A 


1 A Ad 1 A no 4 Ad A 

1 0m4j I Mvy* I W40 


1 98 




A 






CPAU nnnc pi ap 


A 


4fe/ 


s 


Sc I 5HICU_DP 


A 


520 


6 




A 


519 


8 


SEl5AKU_VV 


A 


521 


7 


ScI5hKU_tt 


A 


518 


1 48 




A 


1 49, 150, 151* 1 575 


1 50 




A 


1570 


151 


OPUf\ f^ATA Bri^P 

SEHD_PhTm^BUFF 


A 




1 47 


>tHP_ENflBLt 


A 


143, 155? 


1 552 




A 


1 436 


1 49 




A 


i5o^# i5p9, 15* 3, 15t 4 


200 




A 








A 




1 




A 


1 488 


-» 

^ v^o 




A 


2 079 


561 


SETCOH 


A 


347,351 ,355,359.363,367 


1675 


SPECIftL.SPU_l 


A 


2049 




SPU CLEARED ISP 


E- 


120?.2D62 


144 


SPU CriD BF 


A 






spu.ledIdisp 


E 


1665,2070 




SPU.RELAV.OFF 


E 


1204,2061 




SPO_STATUS_REQ 


E 


1 166,2043,2056 


177 


STACK END 


A 




178 


STACK_TOP 


A 




1619 


STORE_ttEMORY 


A 


1548 


1635 


ST0R_HEM_55 1 7 


A 


1626 


1627 


ST_TRNS2 


A 


1 632 


1639 


ST TRNS3 


A 


1637,1644 
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CP0S8 REFEREHCC TABLE 

Fc BcrcRCNces 



itlt 
t93l 
f tt 
317 
1W» 
14tT 
1M 
ia«3 

192 
139« 
137ft 
13«t 
1349 
1W 
74 
79 
79 
134 

m 

133 
1ft4 
93 
1792 

1M9 
t«3 
f«3 

1»«9 

1» 

1«93 
1991 

tM2 
139 
«0 
M 

aoift 

•49 
«4ft 

1949 
1893 



9 r_n_cu« 

9 w n SET 
Ttnf_l(_CH 
TllfERI.OFST 
TIKE«_(»CTIV€ 

TItVCR COUMTER 

tiker^opcrut 

TIHER.OUT^CO&E 

TinER.SLCCP 

TIMR.TOB 

TIMER.TOBa 

TlHER_TYPt_2 

TIHCR.YO 

TIHE.TABLE ^ 

TO.CCC 

TD.OROP 

TUM€R.C»U 

TUMEB.OI 

TOHER_02 

TK.BUFFER . 

TJC BUSV.FLAC 

Tx^ccc.M.Rrr 

TR.connnHO 
nt^LCMcm 
Tx RUH sue 

ni.T»Mfi3 
ur»4 

VtEV.OMMMEL 

VLT^tRROR.HOP 

VUF^ERR.RCT 

IMlTt 

WAKEARt„OE.OH 

YtS.SEHO 

ZERO 



1S39 
1933 

429, 976. ftD9^ 109ft 
304 

1292 

300, 730. ei9> 1297, 1301, 134 

1237 

13M 

1302,1304 

13S2, 1338.1341, I3ft9, 1373 

1303. 130«, 1312<> 1326* 1329 
1293 

1379.1739 

439 

42ft 



13»« 

430*921.1169.1483,1693 _ 

1449, 1442.1494, 149ft. 1498, 1300, 1302, 1304, ISOft. 1308. 1510.1912. 1914. 1914. 1918. 1330, 1333. 1934. 1S26. 1938.1930 

1332. 1334.1334.1338. 1340.1336.1340.1944,1380.1433. 1438. 1ft49. 1431 . 1448. 1471 . 1487 » 

1578, 1388. 1607.1417 

1394,1421 

1997,1424.1473 

1403,1481 
1419 

1493 
1941 
1903 

1790 

1938.2009.3033 
3014 

99«. 393. 394. 397. 398, 39*, 400, 601. 433 



1447,2072 
1863.1849 
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1 

2 
3 
4 
5 
6 

8 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
SO 
51 
52 
53 
54 
55 
56 
57 



-8086' 



; 

SEISAKU_DD! 
SElSAKU_Mnt 
SElSftKU_YYi 
SEISftKU^VV! 



EQU 02H 
EOU 12H 
EOU S3H 
EQU 2 

<<< Application 



v«rjion Ho. 



>>> 



Bv n.TANAKA 



Funct ion 

<1 > SPU K«v Control 

6 Drop y A SPU < 2nd Subscriber > 



< 2 > — 
C3> 



R«B B»ck up 

Hardware Check 

Off Event 
Ofr Send 
Event 



Conv . SU , Device Ho. 
Revrese Dat* Send 
Event LED On 



C3 Degit) 



<<< Bug Ltjt >>> 



;SS«SS 

:SS5t$ CI) 2< 2nd Sub. de Converter On/Off g» okashit 



EQU OpOOH 



PRQGRAnVERSIONt 
RX_CRC_ERRORi 
RX_CRC_OK_YO I 
IBF_OVER_FLOWi 
SCAM.HODE.FLftC t 
VIEuICHAHHELr 
PC.CODE I 
EVEHT_CHAHHEL 



EQU 


BIAS 




DS 


4 


EQU 


BlAS+4 


; 


OS 


4 


EOU 


BIAS4^8 


I 


DS 


4 


EQU 


BIAS-t-i: 




DS 


2 


ecu 


B1AS^14 




DS 


1 


EQU 


B1AS-*^16 


i 


DS 


8^2 


EQU 


BIAS^32 


> 


DS 


8*2 


EQU 


BXAS4-48 




DS 


8 


EQU 


BIAS-^S6 
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HEMLETT-PACKftRO: 3086 Aff»»»bl€r 



SOUPCE LINE 

50 VLF EKROR.riAPi 

39 PC_?C_LIST( 

eo BASIC.ftUTHOi 

6t 

62 

63 

64 

63 I 

66 AZOOHi 

67 CH HO_FREQ 

68 TIhE_TABLEi 

69 JUMP_flODRESSi 

70 KEXT_CO_ftt>RS ! 

71 ; 

72 TO_DROPt 

73 TO_CCCs 

74 ; 

73 DS2! 

76 INDEX_RX_1 I 

77 IMDEX_TX_1 : 

78 .CTPL_1 : 

79 CTRL_1_C0UMTi 
eO IHDEX_R:<_2i 

81 IHDEX_TX_2: 

82 CTRL_2; 

83 CTRL_2_C0UHT » 

84 PACE.SUt 

85 ECH0IbaCK_FLAC : 
66 REVERS.CHANEL I 

87 TX.BUSY.FLAG: 

88 BASE.POIHTi 

89 IMIT_POIHTi 

90 BINARV.LEDi 

91 ECHO_BACK_ADRS t 
92 

93 CONV_NO: 

94 DROP_NO: 
93 IC^BYTE: 

96 DEVICE_NO: 

97 ID_8YTE: 

98 C0NV_NO_BITi 

99 DROP^NO^BITi 
100 DEVICE_N0.B1T: 
101 

102 nUL ADR 

103 ESTRN^STAT 

104 TEMP_R_CH 
103 

106 } 

107 OBF_BF_Mt 

108 OBF_BF^CMD» 

109 OBf"bf_IDi 
no OBF.BF.BYTEt 
111 COHV.SELECT: 
112 

113 ; 

114 DS1 I 



EOU BlAS+128 
EQU BIAS'*-236 
EOU PIA3+Z36-»128 
I BlAS+512 



EOU 200H 
EQU A200H 
EOU A200H4^100H 
EQU A200H+180H 
EQU A200H4-200H 

48 DH 

EOU 0500H 
EQU 060 OH 



EOU 
EQU 
EOU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EOU 
EOU 
EQU 



070 OH 

DS2*2*I 

0S2+2*2 

DS2+2*3 

DS2*2*4 

DS2^2*3 

PS2*2*6 

DS2+2*7 

0S2+2*8 

DS2*2*9 

DS2+2*10 

DS2*2*11 

DS2*2*12 

0S2*2*13 

0S2*2*14 

DS2*2*t3 

DS2*2*16 



EQU t>S2*2*18 
EOU DS2*2*19 
EQU D52^2*20 
EOU DS2^2*21 
EQU DS2*2*22 
EQU DS2^2A23 
EOU DS2«2*24 
EQU DS2^2*23 

EQU DS2-f2«29 
EQU DS2^2*30 
EQU 0824-2*31 

74 OH 
EQU DS2'^2>»32 
EQU 0BF_BF_N+1 
EQU 0BF_BF_H+2 
EQU OBF*Bf3h*3 
EQU 0BF_BF_H+16 



EQU 078 OH 



J DS 128 
; D5 128 
; DS 128 



t DS 256 

, 8*8>»2 

; 8*8*2 

; 64*2 



FREQUEHCY TABLE START FPOH HERE 



DS 2 
DS 2 
DS 2 



0000 0000 



STORE 



DS 8 
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HEULETT-PMCKARDt 8086 A»«»bl«p 
SOURCE LINE 



115 HOW EVENT I 
tte BEFOP_EVENT: 
1!7 EYEHT^EHABLE : 
118 

119 LSB.LED! 

120 MSB LED: 

121 HSB_LED: 

122 PPV^LED: 
123 

124 KEY_OftTfli 

125 0HE_SEC_TII1ERt 

126 TUNER_DI I 

127 TUNER~D2: 

123 lUNEP.CBL: 

129 UP^PLAC: 

130 DOUN_PLAC: 

131 PC_PC_EXXSTt 

132 POWER PEED: 

133 ; 
134 
135 

136 0S16: 

137 DROP_CnD_BF: 

138 SPU.CnO.BF: 

139 FROW_OBF BP: 

140 " 

141 SEND.EHABLE: 

142 SEND ADDRESS: 

143 SEND^INDEXt 

144 SEHD_CHD_RESP : 

145 $END_DATA BUFF: 
146 

147 EVENT_NO_FREQ i 

148 

149 

130 HELP: 

131 ; 

132 : 

133 : 

154 KEV_DATA_STACK: 

155 ECU_ADDPESS: 
136 TX_LENCTH: 
157 TX_C0MI1AND: 
150 TX~eUFFEP: 
139 

160 

161 J 

162 TIMER_COUNTER: 

163 INDEX HISTORy: 

164 HISTORY_BUFFER: 
165 

166 
167 

168 ; 

169 PAGE MEM: 

170 " 

171 STACK_ENDi 



EQU D31 
EQU DSWi 
EQU DS14^2 

EQU DSt-*^4 
EQU DS1+5 
EQU DS1-*'6 
EQU DSl+7 

EQU DSl+9 
EQU DSl-*^l 0 
EQU DSWll 
EQU DS1+12 
EQU DSl+13 
EQU DS14-14 
EQU DS14^15 
EQU DSI-^16 
EQU DSl+17 



EQU 80 OH 
EQU DS16 
EQU DSl6-fl6*l 
EGU DS16>16*2 

EQU DS16<»^16«3 
EQU SEHD_EHA6LE-*>1 
EQU SEND ADDRESS«>2 
EQU SEHd"aDDRES3*3 
EQU SEND~ADDRESS-*'4 

EQU 90 OH 



DS 16 
DS 16 
DS 16 



DS 1 
DS 2 
DS 1 
DS 1 



EQU DAOOH 



EQU lOOOH 

EOU KEY.DATA_STACK*16»64 
EQU ECU_ADDRESS+2 
EOU ECU_ADDPESS+3 
EQU ECU_ftDDRESS*4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



DS 123 



DS 236 



; DS 16^643 1024 
DS 2 
DS 1 
DS 1 
DS 256 



EQU 3000H 
EQU 39FFH 
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HEWLETT-PACKARD : 



8086 Ass«nbl«r 



SOURCE CINE 



172 STftCIC_TOP: 

173 J 

173 J 

t76 ES_BACIC_UPi 
I 77 ES.BACK_UP_1 » 
t78 ES_BftCK_UP_2i 

179 ; 

180 ES EVEMT_TIHERi 

181 " 

182 1 



ECU 4000H 



8ACK_UP RAn Ai 



EQU 0 
ECU 20 OH 
EQU 4 0 OH 



; DS 912 
; DS 512 
; DS 912 



EOU 600H 



i DS 128'»6 



183 I ************ Z»cdSat« D«t» 



186 TI«ER_OUT_CODE: EOU 0 

187 PLUS KEY_CODE: EQU I OH 

188 EVENT_KEY_CODE: EOU II H 

189 AUTHO KEY_CODEi EQU 12H 

190 OHOFfIkEyIcODE: EQU I3H 

191 MINUS_»CEY CODE: EOU 1 4H 

192 SCftN_KEY_CODE I EOU t 5H 

193 CLEAR_KEY_CODEi EOU 16H 

194 SEND_KEY_COOE I EQU 17H 
'l95 POUER_OH_CODE : EOU t8H 

196 POWER OFF_CODE: EOU t9M 

197 RECENT_OH_CODEi EOU 1AH 

198 RELEASE.CODE: EOU IBM 

199 KEY_PUSH_CODE : EOU ICH 

200 ; ~ 

201 ASCHNER: EQU 4572H 

202 ASCII AU: EQU 4199H 

203 ASCllIsC: EOU 5343H 

204 ASCII_FCi EOU 4^W 

205 ASCII PC: EOU S043H 

206 ASCII CL: EQU 434CH 

207 ASCII_SE: EQU 5345H 

208 ASCII.AD: EOU 41^4H 

209 ASCII DE: * EQU 6445H 

210 ASCII HU: EOU 0D49CH 

211 ASCII~HO: EOU 0D4DCH 

212 ASCI1~C0: EOU 43DCH 

213 ASCiCpRi EOU 3072H 

214 : 

213 PUSH ALL: EOU 6 OH 

216 POP ALL: EOU 61 H 

217 : " 

216 SEND.nAXi EOU 64#2 

219 ; " 

220 ; 

221 J I / 0 Port 

222 f 

223 i 

224 DROP_CMD_PORT I EQU 082H 

225 DROP_DATA_PORT: EQU 08 OH 

226 ECUjH.W>t>RESS: EQU 01 02H 

227 ECU_L_ADDRESS : EOU 01 OOH 

228 IHT_OFST EOU CA0H*<5*4> 



184 ) 

185 nUL_NO 



3 
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MEWLETT-FftCKAPD: Msf«ikbl«r 



SOUI^Ce LIME 



1 000 GE3003 
I 003 6700 
1003 eftlE2C07 
1009 02D8 
100B SB0EIC07 
100F 9908 
1011 C3 



1012 BE8003 

1015 8700 

1017 6AtE280r 

10IB 02^8 

10ID 8BOEIC07 

1021 8908 

1023 C3 



229 IHT10FST 

230 IIIT30FST 

231 TlMEPi OFST 

232 ftCHD " 

233 ACHC 

234 BCHO 
275 BCHC 
238 

237 
238 
239 
240 
24 1 : 

242 JUHP At>PS INIT: 

243 

244 

243 

246 

24? 

248 

249 : 

230 : 

251 JUMP AOP.S IHIC: 

232 

233 

254 

253 

256 

257 

258 I 

239 ; 



EQU 

eou 

EQU 
EOU 
EOU 
EQU 
EQU 



ORG 1000H 



32 

60 
72 
00 
04 
02 
06 



MOV S I , JLmP_^^t.^PES 5 
nOV BH.O * 
WOV PL.tID B-.TE) 
ADD BL,BL 

«ov c:i.cnaT_PoinT3 
10V csl3tBX3.c:: 
RET 



nov s I , .jijHP^Kt'ORESS 

MOV BH,0 " 
nov BL,riC BYTE 3 
ADD BL.BL 

MOV CX,CIHIT_FOINTJ 
MOV C3nCE.XJ»CK 
PET 



1024 


8E8003 


260 


JUMP_MDPS_lriir: 


MOV SI . JUMP mDC'PESS 


1027 


B700 


261 




MOV BH,0 


1029 


8ftlE2C07 


262 




MOV BL, CID BYTE J 


1 02D 


80F30I 


263 




XOR BL* 1 


1030 


02DB 


264 




•aOD BL,EL 


1032 


8BOEtC07 


263 




nov CX^CIMIT P0IMT3 


1036 


8908 


266 




MOV csi3tB::aTcx 


1038 


C3 


267 




RET 


1039 


36 


268 




Cenvertfr Droo r^i Kenyan 


269 


CONV_TO_DROP( 


PUSH s: 


t03A 


E84E0O 


270 




CALL CONV_tV_BIT ML 


t03D 


22 04 


271 




AND AL.CsTj * - 


I03F 


7418 


272 




OZ HIROKO 


1041 


3A262807 


273 




MOV AH^CIC BVTEI 


1045 


80C4Fe 


274 




AKD AH.OFEH 


1046 


8S262C07 


275 




MOV IID_BVTE3.hM 


1 04C 


8A262407 


276 




nov AH,rconv no 3 


1090 


80E406 


277 




AND AH.06H 


10.33 


83262607 


278 




MOV tDPOP NO 3 « AH 


1037 


SE 


279 




POP SI * 


1058 


C3 


280 




RET 


1039 


8A262807 


231 


HIROKO: 


MOV AM^CIC BYTE3 


I05D 


88262C07 


282 




nov CIP.BVTEJ.AH 


1061 


8A262407 


233 




MOV AH.tCCMV^IiOl 


1065 


88262607 


284 




nov cdp.op noT, ah 


1069 


5E 


285 




POP SI 



286 



01 67237 



HEULETT-PflCKARDi 0086 aj»«mbl«r 
SOURCE LIHE 



I06A C3 



1 06B 
1 06C 
J 06F 
1071 
1073 
107S 
1079 
107B 

1 orF 

1 083 
1083 
1089 
108A 



56 

E81CD0 
2204 
7402 
8O01 

8A262C07 
OAEO 

88262807 
8A262607 
OAEO 

882624 07 

5E 

C3 



1 Oee 8E5007 
I08E BSOO 
t090 8A0E2607 
1094 03Ft 
1096 E88505 
1099 C3 

109A 90 
1098 31 
109C 36 
109D E8EBFr 
1OA0 2204 
fOPZ 3E 
10A3 39/^ 
10A4 38 
10A3 C3 



10O6 30 
I0A7 51 
10A8 8A262C07 
lOOC 8AC4 
10AE 80E4 07 
1081 88262607 
1085 8103 
1087 D2Ce 
10B9 24 07 
1 0B8 A22A07 

108E E91800 



lOCl 30 
10C2 31 
10C3 8A262807 
1 0C7 8AC4 
10C9 60E407 



286 

287 J 

288 ; 

289 DROP_TO_COHV 
290 
291 

292 
293 

294 HIROVOi 

295 

296 

297 

298 

299 

300 

301 

302 ; 

303 ; 

304 C0MV_SW_B1T_AL! 
3 05 

306 
307 
308 
'309 

310 I 

311 COHV.SU^FLAC; 

312 " 
313 

314 
315 
316 
317 
318 
319 

320 f 

321 ; 

322 ; 

323 ID.DROP.DEVICE: 
324 

323 

326 

327 

328 

329 

330 

331 

332 

333 : 

334 

333 ; 

336 , 

337 ; 

338 IC_DROP_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL C0HV_SU_B1T_AL 
AND AL,CSI3 
JZ HIROYO 
NOV AL^I 

nOV AH,C10_BVTE3 
OR AH.AL 

flOV tIC_BVTE3,«M 
nOV AH,CPR0P_MO3 
OR AH^AL 

nOV IC0HV_H03*AH 

POP SI 

RET 



MOV SI.COHV_SELECT 
nov CH,0 

HOV CL,tDR0P.N03 
ADO SI,CX 

CALL PEV1CE_BIT_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL COHV_$U_BIT_AL 

AHD AL^tSn 

POP SI 

POP CX 

POP AX 

RET 



ID.eVTE — 



DROP.MO , DEVICE.MO 



PUSH AX 
PUSH CX 

MOV AH,tIO_BYTEJ 
MOV AL.AH 
AND AH.r 

MOV CDP.OP_HOJ.AH 
MOV .CL , 3 
ROR AL,CL 
AHD AL,? 

MOV EDEVICE_N03,AL 



Q4 A3 A2 A1 AO D2 Dl DO 
. - - A4 A3 A2 A1 AO 
0 0 0 A4 A3 A2 Al AO 



JMP MAKE_DATA 

IC.BVTE > COHV_MO , DEVICE.NO 

PUSH AX 
PUSH CX 

MOV AH,CIC.eYTE3 
MOV AL,AH 
AND AH, 7 



287 0 1 6 7 2 3 7 

HEMLETT-PftCKftRDr 8086 Assembler 



SOUPCE LINE 



1 OCC 88262407 




nov 


rCONV NO} , AH 




A2 A1 AO 


D2 


D1 


DO 


10D0 6103 


344 




CL# 3 *" 


: A4 A3 


1 0D2 D2C8 




ROR 


AL«CL 




- A4 A3 


A2 


At 


AO 


1 0D4 2407 


346 


ahd 


AL, 7 


; 0 0 


0 A4 A3 


A2 


M 1 


AO 


1 DD6 A22A07 


347 
348 ; 


hOV 


CDEV1CE_N03 .AL 












1 0D9 BDOl 


349 l1AKE_DATAt 




ALa 1 












tODB 8A0E2407 


350 
















10DF D2C0 


351 


ROL 


ftL,CL 












10E1 A22E07 


352 
353 : 


MOV 


lCWNV__HO_PI T J , AL 












1 0E4 BOOl 


354 


riov 


AL, 1 












tOE6 8ADE2607 


355 


nov 


CL, CDR0P_N03 












1 OEA D2C0 


356 


ROL 


AL.CL 












tOEC A23007 


357 
358 1 


nov 


CDR0P_N0_BITJ,AL 












tOEF BOOl 


359 


«0V 


AL« 1 












t OFI 8A0E2ft07 


360 


nov 


CL,tDEVICE_H03 






- 






10F9 D2C0 


361 


ROL 


AL,CL 












»0F7 A23207 


362 
363 ; 


MOV 


E DE V I CE_N0_B I T 3 . AL 












lOFfl 39 


364 


POP 


CX 












lOFB 58 


363 


POP 


AX 












10FC C3 


'366 
367 ; 


RET 


















TO.DROP Buffer 3pac« ? 














369 ; 
















lOFD fl00607 


370 TO t>POP_SPACE: 


nov 


AL, CCTRL_13 












1100 3C28 


371 


CMP 


AL,40 












1102 F3 


372 


CMC 














1103 C3 


373 


RET 
















374 ; 




















AL Us Suuji K»i 7 














376 ; 
















1104 3C30 


377 KAZUKO: 


CMP 


AL.30H 












11 06 7203 


378 


JC KA2U»C0_RET 












1 1 08 3C3A 


379 


CMP 


AL,3AH 












1 1 OA F5 


380 


CMC 














1 1 OB C3 


381 KA2UK0_RETt 

382 ; 


RET 


















TO^DROP Buffer ni ireru 


******* 








384 ; 
















HOC E8EEFF 


385 L0rf4D_T0_DR0P: 


CALL TO^l>ROP_SPACE ; 


Korenar a 


Anrsnnc • • • 


t 1 1 


1 1 1 


1 1 1 


11 OF 721F 


386 
387 ; 


«IC 


IBF^OVP 












nil 8B1E0207 


388 


MOV 


BX.CIHDEX.RX.n 












1 1 13 8A0C 


389 


MOV 


CL.tsn 












1117 FECI 


390 


INC 


CL 












1119 8A24 


391 LD1 : 


MOV 


AH.rsn 












11 IB 8827 


392 


MOV 


tBX3,AH 












11 ID FEC3 


393 


INC 


BL 












11 IF 46 


394 


INC 


SI 












1120 FEC9 


395 


DEC 


CL 












1122 75F5 


396 


JNZ 


LP1 












1124 FE06D60r 


397 


INC 


BYTE PTR tCTPL.n 












1128 B9lE020~ 


398 


nov 


ciMDEx_K;;_n,Bx 












112C E84705 


399 


CALL IBF_UMMASK 
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HEWLETT-PACKARD t 8086 ft»»««bUr 
SOURCE LINE 



1I2F C3 

1*130 FFoeocoo 

1134 C3 



RETPN: 
IBF OVR: 



1135 
1138 
113A 
113C 
1 140 
1 142 
1 144 
1146 
1148 
I 14A 
114B 
1140 
114F 
1 153 
1157 
1158 



A0OEO7 

3C01 

72F3 

8B1E0C07 

8A0F 

FECI 

8824 
FEC3 
46 

FEC9 
75F3 

FE0E0E07 

891E0C07 

F8 

C3 



1 129 
1ISC 
1I5F 
1 163 
1167 
116B 
116F 
1173 
1176 



BE0008 
C60405 • 
C644 0107 
C644021 0 
C644D332 
C6440454 
C6440SF0 
EB96FF 
C3 



1177 BE0008 

117« C60401 

1170 C6440101 

1181 E888FF 

1184 C3 



1185 BE0008 
1188 C60402 
11 SB C644D105 
IIBF fl02407 
1192 2407 
1194 884402 
1197 EB72FF 

119fl A02E07 
1190 343F 
119F 20068007 
11A3 C3 



TO.CCC Buff«r l'ar» torldasu 

MOV AL,tCTRL.23 
COP «L , 1 
JC RETRM 

nOV BX,tIHDEX_TX_23 
flOV CU,CBX3 
IHC CL 
nOV AH,CBX3 
KOV tSI3.AH 
IHC BL 
INC SI 
DEC CL 
JNZ LD2 

PEC BYTE PTR CCTRL_23 
rtOV tIMOEX„TX_23.BX 
CLC 
RET 



L02i 



400 
4D1 
4 02 
403 
4 04 
4 03 ; 

4 06 L0AD.FRO«_0ROPi 
4 07 
4 08 
409 
410 
41 1 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 

422 ; 

423 ; 

424 ; 

425 DPOP_nttP_SET 
426 
427 
428 
429 
430 
431 
432 
433 
434 ; 
435 
436 
437 
438 

- 439 
440 
441 
442 
443 
444 

445 C0MV_P_OFF.CMD 

446 

447 

448 

449 

450 

451 

452 ] 

453 

454 

455 

436 



RET 

IKC WORD PTR tIBF_0VER_FL0W3 
RET 



DROP nftP Set 



MOV SI,DROP_CMD.BF 
MOV BYTE PTP I SI 3, 5 
MOV BYTE PTR tSI*13,r 
MOV BYTE PTP tSI*23.10H 
MOV BYTE PTR CS1*?3,32H 
MOV BYTE PTP CSI+43.54H 
MOV BYTE FTP CSI*53,PF0H 
CALL LOftO.TO.DROP 
RET 



POWER.DET^CMD: 



Powsr Detect Coanarvd 

MOV SI,DPOP_CMD_BF 
MOV BYTE PTP tSlIrl 
MOV BYTE PTR CSI+13. 1 
CALL LOAD_TOLdROP 
RET 

Subscriber Power OFF Control 

MOV SKDR0P_CMD_8F 

MOV BYTE PTR CSI3,2 

MOV BYTE PTR CSI*13,5 

MOV AL,CC0NV_H03 

AND AL,7 

MOV BYTE PTR tSI*23,AL 
CALL LOAD.TO.DROP 

MOV AL,CC0NV_MO_BIT3 

XOR AL,3FH 

AMD CN0W.EVEHT3.AL 

RET 
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HEULETT-P(«CICARD: i3086 Ass«ctbler 



SOURCE LINE 



11 

I %0.7 
11 

IIBf 
t 104 
MB? 



BE0008 

C6 04 02 

C6440103 

A08D07 

8844 02 

E835FF 

C3 



1166 C3 
1169 BE0008 
118C C60402 
1 IBF C6440I 06 
IIC7 A08D07 
IIC6 247F 
1 1C8 8844 02 
nCB E83EFF 
MCE C3 



1 1CF 
1 tD2 
11DS 
11D9 
IIDC 
tIDF 
1 1E2 
11E5 
HEB 
1 1EB 
1 lEE 



BE0008 

06 04 04 

C64401 03 

A 024 07 

884402 

A0BB07 

8B44 03 

A0BC07 

884404 

E81EFF 

C3 



11EF 50 
11F0 53 

11 Ft 56 

1 1F2 A02C07 
11F5 50 

ilF6 E8AFO0 

11F9 BE80Q3 
MFC B700 
MFE 8AIE2607 
1202 60C310 

12 05 aAF3 

1207 02D6 
12 09 03DE 

1208 B202 



Sub»crib«r Power OH Control 

MOV SI,DROP_CMD BF 
HOV BYTE PTR CsT3.2 
nOV BYTE PTR tSl*l3,5 
tlOV AL,tTUNER CBL3 
HOV BYTE PTR Tsi+23,AL 
CALL LOAO TO_DR0P 
RET 



CABLE.SEL.CnP : 



457 ; 

438 ; 

439 ; 

460 CONV_P_ON_CMD I 

461 " ~ 
462 
463 
464 
465 
466 

467 } 

468 ) 

469 ; 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 

481 J 

482 TUNER_FREQ_Cr!Di 
483 

484 
485 
486 
487 
488 
489 
490 
491 
492 

493 ( 

494 ; *«i**w*«^«w*w 

493 ; 

496 ; 

497 RUM CONVERTER: 
498 

499 

500 ; 

501 

502 

303 ; 

504 

505 t 

506 

507 

508 

509 

51 0 

511 

312 

313 



5€ltct Subscriber C«bl« a-* « a***-^*** a **:»'*;«a^ 

RET 

HOV SI, DROP CHD PF 
HOV BYTE PTR CsT3,2 
HOV BYTE PTR CSI*n,6 
HOV AL,ETUNEP_CeL3 
AMD AL,7FH 

HOV BYTE PTR IS 1*23, AL 
CftLL LOAD_T0_DROP 
RET 



Tuner Frequency Change Requert « 

HOV SI,DROP_C«P_BF 

HOV BYTE PTR C SI 3,4 

MOV BYTE PTR CSI + n,3 

MOV AU,lCOMV NO 3 

HOV BYTE PTR C31+23,AL 

HOV AL,CTUHER D13 

HOV BYTE PTR 7si-*33,AL 

HOV AL, CTUMER_D23 

MOV BYTE PTR CS1+43,AL 

CALL LOAD_TO_DROP 

RET 

Converter Uo Ugol^dsu Program 



PUSH AX 
PUSH BX 
PUSH SI 

HOV AL,C1D_8YTE3 
PUSH AX 

CALL CO^COMVERTER 

MOV SI, JUHP^APDRESS 
HOV BH,0 " 
MOV BL,tDR0P.ND3 
ADD BL, 10H " 
HOV DH,BL 
ADD BL,BL 
ADD BX,SI 
HOV DL,2 



; DH • First ID_eYTE 

: BX « Flrrt SPU ^^L*nP_ADDRESS 
; DL ■ Fir»t SPU No. 



290 



01 67237 



hemlEtt-packapd 

SOURCE LINI 





314 


1210 7320 


313 




3 1 D J 




3(7 ; 




31 6 COHV0_VtEU_CKt 


1216 86162A07 


319 


tfiA Efi7DFE 


320 


fl ^ « IS 7^ 


321 




322 ; 


IZir tB*UUW 


323 




324 ; 


1222 fi3C31 0 


323 CONVO.HEXTi 




526 


1226 FEC2 


327 


80FA06 


328 


1220 73C3 


329 




330 




331 ; 


1512 8d362C07 


532 C0HV1_VIEU_CK: 




533 


12^1^ PS5DFE 


334 


123P 


335 




536 ; 




337 




338 ; 


1 2*2 b^Uo 1 u 


339 C0NV1_^M£XT: 


1243 oOCouO 


540 


1249 FEC2 


1 

p*» 1 




342 




543 




344 ; 


124r 38' 


545 CONV__OP_EMO t 




346 ~" 


1253 Eo^urb 


547 




348 


• OKQ 24!3P 


349 




330 




331 t 


t O^C 

1 «OC 9C 


532 




553 


1260 58 


334 


1261 C3 


333 




SSt ; 


1262 8B0F ' 


357 COHV_SUBi 


1264 3eOE1C07 


338 


1260 7430 


339 


126A 33 


368 


126B 52 


561 




362 ; 


126C 8A268007 


363 


1270 F6C4C0 


364 


1273 73 OE 


565 


1273 32268107 


366 


1279 84262E07 


567 


1270 7410 


368 


127F 8A268D07 


369 


1283 F6C480 


370 AYAO: 



8086 Assembler 



CALL COHV_SW_FLAC 
JH2 COHVI.VIEW^CK 



nOV tlO BYTE 3, OH 
MOV tDEVICE_N03 .OL 
CALL COHV.SW^FLAC 
JMZ COMV0_NEXT 

CALL COHV^SUB 

ADO BX,10H ; JUHP^AOORESS 

ADO 0M,8 ; lO.BVTE 

IHC OL ; CONV_H0 
CnP 0L^6 

JK2 COMVO.VIEW.CK 
JHP COHV^OP.ENO 

MOV tI0_8VTE3,0H 
MOV C0EVICE_HO),OL 
CALL COHV_SU_FLrtC 
JZ C0MV1.MEXT 

CALL COHV_«UB 

ADO BX,10M ; JU«P_ADOftESS 

ADO OH. 8 ; ID.BVTE 

IKC OL : COHV_HO 

CMP 0L,6 

JH2 CGMV1_V!EU_CK 
POP AX 

MOV CI0_ByTE3.AL 
CALL ID_DPOP_DEVICE 
nOV AL, tM0U_EVEMT3 
ANO AL.3FH 

MOV CBEF0P_EVENT3,AL 

POP SI 
POP BX 
POP AX 
RET 

nOV CX»[BX3 

CMP CX.tINlT_P0INT3 

J2 AKEHt 

PUSH BX 

PUSH OX 

MOV AH,CH0«_EVEMT3 
TEST AH.OCOH 
JN2 AYAO 

XOR ftH,CBEF0R_EVEHT3 
TEST ftH,.tC0NV_H0_BIT3 
J2 MOOE.SAME 
MOV AH,tM0W_EVEHT3 
TEST OH, 8 OH 
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HEULETT-PftCKftPD: 9086 ft»s«mbl«r 
SOURCE LINE 



t286 7411 


571 


JZ AYA3 




1288 F6C440 


372 


TEST AH, 4 OH 




1288 74 06 


373 


JZ AYA2 




12aD E8B801 


574 A7AI ! 


CALL EVENT_LEO.NRm 




1290 E9090D 


373 


JrtP «OOE_SAWE 




1293 E80901 


376 J 
577 AYA2: 


CALL EVEHT_LED_FLH 




12?6 E903OO 


378 


jnP nO0E_SAME 






579 t 






129? E88701 


580 AYA3: 


CALL EVEHT_LEO_OFF 






381 ; 






129C 3B0E1A07 


582 «ODE_SAME: 


CUP CX, tBASE_P0IHT3 




t2A0 7503 


583 


JNZ AKINA 




t2A2 E80602 


584 


CALL SPU_LEO_OISP 




\ZAZ 5A 


565 AKINA: 


POP OX 




12A6 SB 


586 


POP BX 






587 ; 






12A7 C3 


588 AKEni: 


RET 






589 ; 






t2A8 8A3E8507 


590 C0_C0tlVEPTER : 


nOV BH, tMSB.LEDJ 




12AC eAl£e4 07 


591 


WOV BL,CLSB_LEI>J 




1200 E8£e03 


392 


CALL DECBIN_BX 








EVENT Program Talou 




1283 BE0009 


594 


HOV SI,EVEMT_MO.FREQ 




t2Be A08D07 


595 


nOV AL,tH0U_EVENT3 




12B9 84062E07 


596 


TEST AL, CC0HV_N0_BrT3 




t2BD 7503 


597 


JN2 CONV^EVEHT 




126F BE0002 


398 


HOV SI »CH_HO_FREQ 




t2C2 03F3 


599 COMV^EVENTi 


ADO SKBX" 






600 ; 






12C4 8A00 


601 


nov AL.tsntBX] 




12C6 A28807 


602 


HOV ETUHER_On,AL 




12C9 eA6001 


603 


nov AH^csncBxi-n 




12CC 88268C07 


604 


nov CTUHER_023,AH 




1200 D0C4 


605 


ROL AH 




1202 80E440 


606 


AND AH ^4 OH 




I2D5 80CC80 


607 


OR AH^eOH 




I2D8 OA262407 


608 


OR AH,tCQHV_N03 




12DC 88268007 


609 


HOV tTUHER_CBL3,AH 




12E0 EdCtFE 


610 


CALL COHV P OH CHD 




12E3 E8D2FE 


611 


CALL CA8LE.SEL.CnO 




12E6 E8E6FE 


612 


CALL TUHER_FREO_CHD 




12E9 C3 


613 


RET 






614 : 








615 ; 








616 ; 






12EA BE8003 


617 STP CONVERTER! 


nOV 5I> JUHP.A0DRE5S 




12ED 6700 


618 


HOV BH,0 




12EF 8A1E2607 


619 


HOV BL,tDR0P_N03 




12F3 80C310 


620 


ADD BL^IDH 




12F6 eAF3 


621 


HOV OH^BL 


; OH 


12Fe 0208 


622 


ADD BL,8L 




' 12rA 030E 


623 


ADD BX^SI 


1 BX 


12FC B202 


624 


HOV DL42 


; OL 


12FE E899F0 


625 


CALL CONV_SW.FLAC 




1301 7S25 


626 


JHZ CONVI.STP.CK 





First ID_BYTE 



627 ; 
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SDUPCE LINE 





628 


i 


1303 88362C07 


629 




1307 88162*^07 


630 




130B EeacFD 


631 




130e 7908 


632 




1310 8B0E1C07 


633 




1314 390P 


634 




1316 7334 


635 




1318 83C310 


636 


STPC0_Ht?!T 1 


131B 80C608 


637 




131E FEC2 


638 




1320 80FP06 


639 




1323 75DE 


640 




1325 E92200 


641 






642 


1 


1328 88362C07 


643 


COH V 1 _b 1 r ! 


132C 881620 07 


644 




1 330 E867FD 


o43 




1333 74 08 


646 




133S 880E1C07 . 


647 




1339 39 OF 


648 




133B 75 OF 


649 




t33D 83C3tO 


650 


STPC1_HEXT 1 


1340 80C608 


651 




1343 FEC2 


-652 




1345 80FA06 


653 




1348 75DE 


654 






655 




t34A F8 


656 


CONV_V I EU^STP : 


134B C3 


637 






658 


i 


134C F9>' 


659 


CONV_VICU_YET : 


134D C3 


660 






661 


; 




662 






663 


; 


134E A 024 07 


664 


DEV1CE_«AP.SET 


1351 BE0008 


665 




1354 C604 07 


666 




1357 C64401 08 


667 




1356 884402 


668 




135E C644 0332 


66? 




1362 C644 0454 


670 




1366 C644 05FF 


671 




1360 C644 06FF 


672 




t36E C644 07F0 


673 




1372 EB97FD 


674 




1375 C3 


675 






676 






677 






678 


; 


1376 BE1008 


679 


SPU STATUS REQ 


1379 C604 04 


680 




137C C644 01 04 


681 




1360 A02C07 


682 




1383 8844 02 


683 




1386 C6440301 


684 





MOV CID_BVTE3,DH 
«0V tOEVICE_H03.DL 
CftLL COHV_SW_FLftC 
JHZ STPCO^HEXT 
PlOV CX, CIHIT_P0INT3 
ChP CBX3,CX 
JN2 COMV_VIEtf_YET 
ADO BX,t0H ; 
ADD DH,8 



JUnP_«DDftESS 
ID.BYTE 



IMC DL ; COHV_H0 

CMP DL,6 
JHZ CONV0.STP_CK 
JWF C0NV_VIEU_STP 

nOV C10_EYTE3,DH 
nOV C DE V 1 CE_MO 3 . DL 
CALL COHV_SW_FLAC 
J2 STPCI.KEXT 

tiov c>c,cThit_poiht3 

CriP CBX3.CX 

JH2 C0NV_V1EU_YET 

ADD BX^IOH : JUMP.ADDRESS 

ADD DH,8 ; ID.BYTE 

INC DL ; CONV^MO 

CMP DL,6 

JNZ C0HV1_STP_CK 

CLC 
RET 

STC 
RET 



D«vic» riflp S«t 



MOV AL,tC0HV_N03 
MOV SI,DROP_CflD_BF 
MOV BYTE PTR t SI 3,7 
MOV BYTE FIR CSI+13,8 
MOV BYTE PTR CSU23,AL 
nOV BYTE PTR tSl+33,32H 
MOV BYTE PTR C5I*4 3,54H 
HOV BYTE PTR CSI*53,0FFH 
MOV BYTE PTR CSI*63.0FFH 
MOV BYTE PTR tSI*73,0F0H 
CALL LOAD TO.DROP 
RET 



SPU St«tus Request Co»n*n<j Crest* 

MOV SI,SPU_CMD_PF 
MOV BYTE PTR CSI3.4 
MOV BYTE PTR CSI+1 3,4 
MOV AL,tlD_BYTE3 
MOV BYTE PTR CSI-^23,AL 
MOV BYTE FTP CSI+33,1 



; Drop Ho. ■ ' oL > 



Length 

Drop Co9m«nd 



ID.BVTE 
Byte Count 



293 



0167237 



HEWLETT-PACKARD : 8086 Asr«nblftr- 
SOURCE LINE 



130A A02a07 
r38D 684404 
1390 E079FD 
1393 C3 



1394 
1397 
I39A 
I39E 
13A1 
13A4 
I3ft8 
t3AB 
13AD 
1300 
13B3 



1384 
1387 
t3BA 
t3BE 
13C1 
13C4 
13C8 
13CB 
13CD 
13D0 
1302 
13D5 
I3D8 



I3D9 
I3DC 
t3I>F 
13E3 
13E6 
!3E9 
13CC> 

i3ro 

I3F2 
13r5 
13F7 
13rA 

i3rD 



BEiooe 

C60404 

C6440104 

A02C07 

8844 02 

C6440301 

A02A07 

0C30 

884404 

E839FD 

C3 



BE 1 008 

C604 03 

C6440104 

A02C07 

884402 

C644 0302 

A02A07 

0C28 

884404 

BOFF 

884409 

E834F0 

C3 



B£1 008 

C604 03 

064401 04 

A02C07 

8844 02 

C6440302 

A02A07 

0C28 

8844 04 

BOOO 

884403 

E80FFD 

C3 



Relay Control ON Cemmand 



13FE BCIOOe 
1401 C60403 
1404 C6440104 
1408 A02C07 



683 
686 
687 
688 

689 ) 

690 ; 

691 ; 

692 SPU_CLEAR_DISP: 
693 

694 
695 
696 
697 
698 
699 
700 
701 
702 
703 J 
704 
703 

706 SPU_RELAY_OH: 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 ; 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
733 ; 

736 J *•****•**.*:( 

737 ) 

738 EVEMT_LED_OHt 
739 

740 
741 



MOV AL.tDEVICE HOJ 
nOV BYTE PTR CSI+4}.AL 
CALL LOAD TO DROP 
RET " *~ 



status Req. Connand 



Clear Device Display Comnarid »*m»mm*»»m*^»»m'*i^^* 



HOV SI , SPU.CMD.BF 
MOV BYTE PTR CSX 3,4 
HOV BYTE PTR CSI*I3,4 
HOV AL,CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSl+33,t 
MOV AL,CDEVICE N03 
OR AL,30H 

MOV BYTE PTR ESI+43,AL 
CALL L0AD_TO_0ROP 
RET 



Length 

Drop Comnand 

IP.BYTE 
Byte Count 



Clear Disp. Com'aand 



MOV Sl,SPU_CnD_BF 
HOV BYTE PTR t3I3,5 
nOV BYTE PTR CSl+13,4 
MOV AL,CID.BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,2 
MOV AL. [DEVICE N03 
OR AL,28H 

MOV BYTE PTR tSI*43>ftL 
MOV AL,OFFH 

MOV BYTE PTR CSI+33.AL 
CALL LOAD.TO DROP 
RET 

mm*'*i*m»*mm*^ Re 1 av Control OFF Cobnand 



SPU_RELAY_OFFr 



MOV SI,3PU_CriD_BF 
MOV BYTE PTR CS3 3,3 
MOV BYTE PTR CSl+1 3,4 
MOV AL.CID_pyTE3 
HOV BYTE PTR C5l4-23,AL 
MOV BYTE PTR CS1*33,2 
MOV AL, tDEVlCE_N03 
OR AL,28H 

MOV BYTE PTR tSI*43,AL 
MOV,AL,0 

MOV BYTE PTR CSI*53,AL 
CALL LOAD TO DROP 
RET 

Ev«nt LED OK Comaand * 

MOV S1,SPU_CMD_BF 
MOV BYTE PTR CSI3,3 
MOV BYTE PTR CS1-M3.4 
MOV AL, CID_BYTE3 



) Length 

; Drop Coat&and 

; ID.BYTE 

; Byte Count 



Relay Cont . Coa>»9nd 
ON 



Length 

Drop CoDaand 

ID^BYTE 
Bute Count 



Pelav Cent. Command 
OFF 



Length 

Drop Command 



0167237 

HEWLETT-PttCKAPD; 8086 Ass«fliblcr 



SOURCE LtNE 



14 OB 8844 02 


742 






HOV BYTE PTR tSI»2J.AL 


1 


ID_BYTE 




14 0E C644 0302 


743 






nOV BYTE PTR CSI*33,2 


• 


8;^t« Count 




1412 A02f^07 


744 






MOV AL,tDEVICE_H03 








1413 0CO8 


745 






OR AL,8 








1417 884404 


746 






nOV BYTE PTR £St4^4],AL 


: 


Ev«nt LED Cont 


, Comaand 


141A BOFF 


747 






tlOV AL^OFFH 








141C 8844 03 


748 






nOV BYTE PTR CSt^Sl^AL 


; 


ON 




14 IF E8EAFC 


749 






CALL L0AD_T0_OR0P 








1422 C3 


730 






DPT 










73! 
















752 


; 












1423 BE1008 


733 
754 


; 

EVEMT_ 


.LEI>_OFF: 


MOV SI,SPU_CI1D_BF 








1426 C60405 


753 






MOV BYTE PTR CSn*5 


: 


L«ngth 




1429 C64401 04 


736 






nOV BYTE FTR tSl-^11^4 


; 


Drop CoAAand 




1420 A02CO7 


737 






MOV AL^CIO.BYTEI 








1430 8844 02 


738 






MOV BYTE PTR CSt4^23^AL 


; 


IO_BYTE 




1433 C6440302 


739 






MOV BYTE PTR tSl*73,2 


; 


Bvte Count 




1437 A02A07 


760 






MOV AL,CDEVICE_N03 




* 




143A ocoe 


761 






OR AL^e 








143C 884404 


762 






MOV BYTE PTR tSl*43^AL 


• 


Ev«nt LED Cont 


. Command 


143F 8000 


763 






MOV AL,0 








1441 884409 


764 






MOV BYTE PTR CSl*3 3,AL 


• 


OFF 




1444 cecsFc 


765 






CALL LOAD TO DROP 








1447 C3 


766 






RET 










767 


; 














768. 






Evttnt LED Normal Ceanand «** 








1448 E8B3FF 


769 
770 


EVENT LEP_NRrt: 


CALL EVENT_LEO„ON 








1448 8£1008 


771 






MOV SI,SPU_CKD_BF 








144C C6040S 


772 






MOV BYTE PTR CSI3,3 




Length 




1491 C6440104 


773 






MOV BYTE PTR CSI*n,4 


t 


Drop Conn and 




1433 AD2C07 


774 






MOV AL,CID_BVTE3 








1458 8844 02 


775 






MOV BYTE FTP tSI*23,AL 




ID.BYTE 




1498 C644 0302 


776 






MOV BYTE PTR tSI*33,2 




6vt« Count 




145F A02A07 


777 






MOV AL,CDEVICE_N03 








1462 0C10 


778 






OR ALBION 








1464 8844 04 


779 






MOV BYTE PTR CSI<^4 3.AL 




Event LED Hoo« 


Command 


1467 C6440300 


780 






MOV BYTE PTR CSI+33,0 




Homal 




146B E89EFC 


781 






CALL LOAD_TO DROP 








146E C3 


782 






RET 










783 
















784 


i 


»**««**** 


Ewftnfc LED Flash Coaftand 






783 


1 












14fiF E88CFF 


786 


EVENT LED FLHi 


CALL EVENT_LED_ON 








1472 BE 1008 


787 






nOV SI,SPU_CMD BF 








1479 C60409 


788 






MOV BYTE PTR til 3,3 




Length 




1478 C64401 04 


789 






MOV BYTE PTR C5I<»13,4 




Drop Command 




147C A02C07 


790 






MOV AL,CID_BYTE3 








147F 8844 02 


791 






MOV BYTE PTR tSI*2},AL 




ID^BYTE 




1482 C6440302 


792 






MOV BYTE PTR C5I<»33^2 




Byte Count 




1486 R02A07 


793 






MOV AL^CDEVICE H03 








t4B? OC10 


794 






OR AL*10H 








1488 884404 


793 






MOV BYTE PTR CSIi^43,AL 


; 


Event LED Mode 


Command 


148E C644 03FF 


796 






MOV BYTE PTR ISI*33,0FFN 




Flash 




1492 E977FC 


797 






CALL LOAD TO DROP 








1493 C3 


798 






RET 









295 



01 67237 



HEULETT-PACKPRD: 8086 f*ss*mbi^r 
SOURCE LINE 



1496 BEIOOO 
1499 B700 
149B 8A1E2407 
149r eA20 
HA1 8f:t4008 
14A4 88268307 
14A8 A284 07 



14AB 
MAE 
1481 
1485 
1486 
1488 
14BF 
14C2 
14C4 
14C7 
14C8 
I4CE 
1401 



BE) 008 

C60406 

C6440104 

A02C07 

8844 02 

C644 0303 

A02O0r 

OCSO 

884404 

C6440300 

A084 07 

8844 06 

EB38FC 



14D4 BEfOOS 

t4D7 C644 0901 

14DB A08S07 

14DE 8844 06 

14E1 E828FC 

14E4 C3 



14E5 
14C8 
14EB 
14EF 
14F2 
14r5 
14F9 
MFC 
I4FE 
1501 
1505 
1503 
1 508 

150E 
151 1 
1515 
1518 
1918 
t31E 



BE1 008 

C604 06 

C6440104 

«02C07 

884402 

C6440303 

A02A07 

0C50 

884404 

C6440580 

A 084 07 

884406 

E8FEFB 

BE1 008 

C6440501 

008507 

884406 

E8EEFB 

C3 



799 1 

800 ; 

801 ; 

802 SPU_VIEW_MSP: 
803 

804 
805 
806 

807 SPU LEl-.ftXi 
808 
809 
810 
81 I 

812 SPU LED DISP: 

813 

814 

815 

816 

817 

818 

819 

820 

82 1 

822 

823 

324 

82S J 

826 

827 

828 

829 

330 

831 

832 ; 

833 ; 

834 ; 

835 SPU.LED.DISFL: 
836 

837 

838 

839 

84 0 

841 

842 

843 

844 

845 

846 

847 

848 ; 

849 

850 

851 

852 

853 

854 

855 ; 



SPU Vl«w Channel Operation 

MOV SI,VIEW_CHANNEt 
nOV BH,0 

NOV BL.CCOMV NO 3 
MOV AH,tSnCBX3 
nOV AL, CSI3EBX+8J 
nOV CnSB_LED},AH 
rtOV CLSB_LEtf3,AL 



SPU LED ,i EVENT_LED Operation 



MOV S 1 , SPU_CMD_BF 
«0V BYTE PTR CSIJ,6 
MOV BYTE PTR tSI'*^13,4 
MOV AL,tID_BYTE3 
MOV BYTE PTR tSl+23,AL 
MOV BYTE PTR C3I+33.3 
MOV AL, CDEVICE_N03 
OR AL,50H 

MOV BYTE PTR tSl*4 3,AL 
MOV BYTE PTR CSl+53.0 
MOV ftL.CLSB_LED3 
MOV BYTE PTR CSI*63,AL 
CALL L0AD_TO_DROP 

MOV SI>SPU_CMD BF 

MOV BYTE PTR CSI+33,1 

MOV AL,tMSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD TO DROP 

RET 

SPU LED t EVENT_LED Oper 

MOV 31 ,SPU_CMC»_BF 
nOV BYTE PTP CSI3.6 
MOV BYTE FTP CSl+13.4 
MOV AL.CIP_eYTE3 
MOV BYTE PTR CS1+23,AL 
nOV BYTE PTR CSI+33.3 
MOV AL, CDEV1CE.H03 
OR AL,50H 

MOV BYTE PTR CS1+43,AL 
MOV BYTE PTR CSI+33,80H 
MOV AL, CLSB_LED3 
nOV BYTE PTR CSI<^63,AL 
CALL LOAC»_TO_DROP 

MOV SI,SPU_CnD_BF 

MOV BYTE PTR CSI+53.1 

MOV AL,CrtSB_LED3 

MOV BYTE PTR ISI+63,AL 

CALL LOAD_TO_DROP 

RET 



; Len9th 

; Drop Command 

; £*evic«/Drop 

; 8vt« Count 



Display Character Coaoian 
LS8 

Data 



MS8 
Data 



L^nyth 

Drop CoRtftand 

Device/Drop 
8^•te Count 



Diffplau Character Conman 
LSe FJsjh 

Data 



MSB 
Data 



296 



01 67237 



SOURCE LINE 



131F 
1922 
1323 
1329 
132C 
I32F 
1333 
1336 
1338 
133B 
133F 
1542 
1343 



8E1008 
C604 06 
C64401 04 
A02C07 
8844 02 
C644 0303 
A02n07 
QC30 
884404 
C644 03B0 
A 084 07 
8644 06 
E8C4FB 



1348 BE1003 
1348 C644038t 
t54F R0e307 
IS5Z 8844 06 
1355 E8B4FB 
1358 C3 



856 I 

857 I 

858 SPU.LED_FLASH» 

859 "* 
860 

861 

862 

863 

864 

863 

866 

867 

868 

869 

870 

871 ; 

872 

873 

874 

875 

876 

877 



SPU LED EVENT.LED Opcrfttlon 
MOV SI,SP0_CM0_8F 

nov BVTE PTR csn,6 

MOV BYTE PTR CSI^IIM 
MOV AL.CID^BYTEJ 
MOV BYTE PTR CSt+2],AL 
MOV BYTE PTR CS1*33,3 
MOV AL,CDEVICE.H03 
OR AL^SOH 

MOV BYTE PTR tSI*43^AL 
MOV BYTE PTR CS 1*3 3, 8 OH 
MOV AL,CLSB_LEDa 
MOV BYTE PTR' CSI*63,«L 
CALL LOAD_TO_DROP 

MOV S1,SPU_CMD_BF 

MOV BYTE PTR IS 1+53, 81 H 

MOV AL,CnSB_LED3 

MOV BYTE PTR CSI+€3>AL 

CftLL L0AD_T0_OROP 

RET 



Length 
t Drop Coaoand 

; O«vic«/Drop 
; Byt< Count 







878 


J 










879 




SPU LED tr EVENT.LED N«w 


Op«r*tioft 






880 


1 ■ 






1559 


BEtOOO 


881 


SPU_LED_FLASTi 


MOV SI.SPU.CMD^BF 




15SC 


C60406 


882 




MOV BYTE PTR tSn,6 


; 


155F 


C644 01 04 


883 




MOV BYTE PTR CSI*I3,4 


t 


1563 


A02C07 


884 




MOV AL,CID_BYTE3 




1566 


884402 


885 




HOV BYTE PTR CSI+23,AL 




1569 


C644 0303 


886 




noV BYTE PTR CSI+33,3 


} 


136D 


A02A07 


887 




MOV AL,CDCVICE.N01 




1570 


OC50 


888 




OR AL.50H 




1572 


884404 


889 
890 
891 


1 


MOV BYTE PTR tSI*4 3.AL 




1373 


C644 05d3 


892 




MOV BYTE PTR CSI+53,83H 




157? 


C6440630 


993 




HOV BYTE PTR CSI*63,30H 


I 


I57D 


E8dCF8 


894 

895 


; 


CALL L0AD_T0_DR0P 




1580 


BE1008 


896 




HOV SI,SPU_CMD_BF 




1583 


C644 0582 


897 




HOV BYTE PTR CSI^53,82H 


1 


1587 


A0d607 


898 




nOV AL,CHSB_LED3 




15e« 


8944 06 


899 




MOV BYTE PTR CS1*63.AL 




iseD 


E87CFB 


900 
901 


s 


CALL LOAD.TO.DPOP 




1590 


BE 1008 


902 




MOV S1,SPU_CH0_BF 




1593 


C 644 0580 


903 




MOV BYTE PTR tSl+53,80H 




1597 


A084 07 


904 




.MOV AL,CLSB_LED3 




159A 


8844 06 


905 




MOV BYTE PTR CSX+63,AL 




159D 


E86CFB 


906 
907 




CALL L0ftD_T0_DPOP 




1SA0 


BE 1008 


908 




MOV SI,SPU_CMD_BF 




1303 


C644 0381 


909 




MOV BYTE PTR CSt+53,81H 




15A7 


A 083 07 


910 




MOV ftL,CMSB_LED3 




1SAA 


884406 


91 1 




HOV BYTE PTR tSt'*'63>AL 




I5AD 


E83CFB 


912 




CALL LOAO_TO_DROP 





I Display Ch«ract«r Connond 
; LS6 Flash 

; r^ta 



MSB Flash 
Data 



* Jit «W tt«r i»» * 



Length 

Drop Connand 

Device/Drop 
Byt« Count 



Display Char»ct«r Costitand 



USB Flash 
Data 



HS6 F I Bsh 
Data 



LSB Flash 
Data 



MSB Flash 
Data 
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HEWLETT-PACKAPD: 8086 A«reaMcr 
SOURCE LINE 



1 380 


C3 


913 




RET 










914 




Author iz« S«r«t«irukfti 


> CY 




1 9B1 


E85F00 


915 


AUTHO^If A I t 


CALL CONV_BIT AL 


; AL » 2 




1 9B4 


8B1 E1E07 


916 




MOV 8X,U0RD PTR ifelNARY LED! 




ises 


6E80Q1 


917 




nOV SI ^ BASIC AUTHO ~ 




tSBB 


2200 


918 




AND AL^CSIJCBX] 


; Z " 0 ~ 


No 


1 SBD 


C3 


919 




RET 










920 




IF PC Code"0 Then . Z«1 


ELSE 




1 5BE 




921 




PUSH 6X 






1 SBF 


36 


922 




PUSH SI 






1 SCO 


BE2000 


923 




(10V Sl,PC_CODE 






1 3C3 


B700 


924 




nov BH^O 






ISCS 


8A1 E24 07 


925 




MOV BL^CCOHV NO J 






I3C9 


02DB 


926 




ADD BL/6L 






1SC6 


861 0 


927 




MOV DX>rSI3CBX] 






13C0 


83FA0a 


928 




CMP DX^O 






1SD0 


5E 


929 




POP < t 






1301 


SB 


930 




POP 8X 






t5D2 


C3 


931 




RET 










932 






ELSE 




t5D3 


E83D00 


933 


SC_nODE_KAI : 


CALL CflMV RtT Al 






I3D6 


2206 OEOO 


934 




AHD AL.tSCAH MQDF FLACI 






1 3DA 


C3 


933 




RET ~ 










936 










1 


fi^?000 

O W A W V V 


937 


Pfl COt>F AORS t 








tSDE 


8700 


938 




nwT on > V 






1 3E0 


t b&^vf 


939 




nu V aim. p I (rUNV^Nu J 






t SE4 


02DB 


v 




ADD BL^BL 






1 3c o 




7^ 1 




RET 














Pt/rC Lifft «• Authorize 


CY« 1 .Non« 


1 3c 1 


5 ft 


OAT 


D^CrT MAD i^DllfeA • 

rU-r '^^riMr^HKUKH : 


PUSH AX 






1 ^CO 

1 9ce 


C090 A ft 






CALL COHV__BIT_AL 


AL « 2 


COMV_HO 


1 3EB 


DC A A n 1 






MOV S I , PC^FC_L I ST 






t ^Pir 
1 occ 


Dt nn 
D 1 uu 


T^O 




MOV CL, 0 






1 SF 0 


8AE0 


947 


AKANE ! 


MOV Mi . AL 


Z - 0 — 


Ho 


1 SF2 


2224 


948 


















RHP AH , l5 I 1 J 






1 3F8 


73 OB 






JHZ AKANE CHAN 






1 3FA 


46 


931 




IMC SI 






1 3FB 


FEC 1 






INC CL 






1 5FD 


8 OF 964 


933 




CMP CL,100 






1600 


73 EE 






JHZ AlCANE 






1602 


SB 


955 




POP AX 






1603 


F9 


936 




STC 






1604 


C3 


957 




RET 






1603 


38 


958 


AKAHE.CHAN: 


POP AX 






1606 


Fe 


939 




CLC 






1607 


C3 


960 




RET 










961 




Drop He. Bit Position 


> «L 




1608 


31 


962 


DROP_BIT_AL: 


PUSH CX 






1609 


8A0E2607 


963 




MOV CL,CDRDP_H03 






160D 


B001 


964 




MOV AL^I 






160F 


D2C0 


965 




ROL AL^CL 






161 1 


59 


966 




POP CX . 






1612 


C3 


967 




RET 










968 




Converter Bit Position 


> AL 




1613 


31 


969 


CONV_BIT.aLi 


PUSH CX 
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SOURCE LI HE 





970 


l£.«n ROD! 
■DID DVUI 


971 




972 


1 D t W> ^ y 


973 


1 6 1 D C3 


974 




975 


161E 91 


976 


16tr 9A0E2A07 


977 


1693 B001 


978 




979 




980 




981 




982 




983 


1 »^ ~ *J • 


984 


tA^P 2DO&B007 


985 




986 




987 


I Aft 89 0200 


988 




989 




990 




991 




992 


t64Z t^lrUU 


'993 


164S 90 


994 


1646 B90MflU 


995 


1649 £91800 


996 


164C 89 14 00 


007 


16^ E91200 


y W 


1692 D?3ZDU 


999 


1 o93 C.7VUUV 


1 000 


1698 B9»«»uw 


1 001 


1 D90 tl7VDvV 


1 002 


t69E BV^uwi 


1 003 


1661 E90000 


1 004 


1 664 93 


1 005 


1 665 96 


1 006 


1666 DEVUD^> 


1 007 




1 008 


166B eA1E290r 


1009 


Y66F 02DB 


101 0 


1671 89 08 


101 1 


1673 5E 


1012 


1674 9B 


1013 


1675 C3 


1014 




1019 




1016 




1017 


1676 B91200 


1018 


1679 BA3AFF 


1019 


167C EF 


1020 


167D C3 


1021 




1022 




1023 




1024 


167E BE1000 


1029 


1681 B700 


1026 



DEVICE_BrT_ALi 



EVENT_TO_BASlCi 



TIMER. 

TirtER, 

TIMER. 

TIMER, 
TIMER, 

TIMER. 

TIMER. 

TIMER 

TIMER. 

TIMER, 



^D2_SEC : 

_04_SEC I 

_05_SEC I 

UD_SEC ! 
J.SECf 

,2_SEC! 

_9_SEC : 

^10_SEC: 

_.30_SEC: 

_SET_CX: 



IBF_UHMASKi 



MOV CL.tC0MV_MO3 

MOV AL,1 

ROL AL.CL 

POP CX 

RET 

Device Bit Position > 

PUSH CX 

MOV CL,tDEVICE.M03 

MOV WL,\ 

ROL AL«CL 

POP CX 

RET 

EVENT Mod* > B«tic Mod« 

MOV AL, tC0HV_N0_BIT3 

XOR AL,3FH 

AND tN0W.EVEHT3,AL 

RET 

Tia«r S«t Operation 
MOV CX,2 
JHP TIMER_SET..CX 
HOV CX,4 

OMP TIMER_SET_CX 

MOV CX,5 

JMP T1KER_3ET_CX 

NOP 

MOV CX, 10 

JMP TinER_SET,^CX 

MOV CX,20 

JMP TIMER..SET._CX. 

MOV CX,90 

JMP T1MER_SET_CX 

MOV CX, 100 

JMP TIMER.SET.CX 

MOV CX,300 

JHP T1MER_SET_CX 

PUSH BX 

PUSH SI 

MOV SI,T1M£_TABLE 
MOV BH,0 

MOV BL,tlC.BYTE3 
ADD BL,BL 

MOV csncBxi.cx 

POP SI 
POP BX 
RET 



AL 



I8F Interrupt Un 

MOV 
MOV 
OUT 
RET 

Channel Table 



AX,12H 
OX, 0FF3AH 
DX.AX 



IBF Interrupt »Jnmsxk 



> LED 



VIEW_TBL_LEDr 



MOV SI,V1EW_CHAMHEL 
MOV BH,0 



tID_BYTEJ 
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SOURCE LINE 



1683 


8n1 E^407 


1 027 




HOV 


BL^CCOHV.HOJ 




1 687 


BA20 


1 028 




nov 


AH,CSnCBX> 




1689 


8A4 0 08 


1 029 




nov 


AL.CSnC6X4>8] 




t68C 


8BZ68307 


1 030 




nov 


triSB_LED),AH 




1690 


A28407 


1 031 




MOV 


CLSB_LED],AL 




1 693 


6BD8 


I UO« 




riov 


BX^AX 




1 693 


C3 


1 033 

1 




RET 










1 033 
1 036 




LED 










\ 








1696 


eA3Ee307 


1037 


LED_BIH_BXi 


MOV 


BH.ChSB LED} 


> BX < LED 


1 69A 


8h 1 C.84 07 


1 038 




MOV 


BL,CLSB_LED3 








1 039 


; 












1 040 












1 041 


; 








169E 


80E30F 


1 042 


DECBIH^BX: 


AND 


BL^OFH ; 


BX ASCII D«cioal ; e>^ Binary 


16AI 


80E70F 


1 043 




AND 


BH,OFM 


16A4 


02FF 


1 044 




ADD 


BH^BH 




1 6A6 


02DF 


1 043 




ADD 


BL^BH ; 


BL»BL*<2*BH> 


16A8 


02FF 


1046 




ADD 


BH^BH t 


m^2^< 2*BH > > 


16AA 


02FF 


1 047 




ADD 


BH^BH ; 


BH«2*C2*<2*BH>> 


16AC 


02DF 


1 048 




ADD 


BL.BH ; 


BL"BL+< 2*eH >*2«t 2*t 2*BH > > 


16AE 


B700 


1 049 




MOV 


BH^ 0 


vBL**-! o*BH 


16B0 


891E1E07 


1050 




nov 


UORD PTR (BINARY LED3,BX 


1684 


C3 


1051 
1052 


; 


RET 










1053 




LED 








1054 


: 








i6as 


6E1000 


1033 


LEO_VIEW_TBLi 


nov 


SI. VIEW CHAHNEL 1 


16B8 


B700 


1 036 




nov 


BH^O 


; 


16BA 


8A1E2407 


1 057 




nov 


BL,CC0NV_HD3 




16BE 


8A268507 


1058 




nov 


AH,CMSB_LED3 




16C2 


8820 


1039 




nov 


CSnCBX3,AH 


; Last Channel Menorv Hi Ireru 


16C4 


A08407 


1060 




MOV 


AL,CLSB_LED3 




16C7 


884008 


1061 




MOV 


CSnCBX*83,AL 




16CA 


C3 


1062 




RET 










1063 
1064 
1063 


i 


IF KEYIN THEN GOTG 








> 




16CB 


A 089 07 


1066 


IF_KEY_CO_BASE: 


nov 


AL,CKEY DATA 3 




16CE 


3C0O 


1067 




cnp 


AL,TIHER OUT CODE 


16D0 


7404 


1068 




JZ TIMER ON 




16P2 


3A 


1 069 




POP 


DX 




16D3 


E93D01 


1 070 




JMP 


BASE.ROUTINE 




16D6 


C3 


1071 
1072 


TlnER_OH: 

; 


RET 










1073 




SCAN Node Up Channel Saarch **»**»*»«-*i«ci»>r*»-«*«-»^» 






1074 


; 








16D7 


E8A4FF 


1073 


DW_SCAH_SEARCH t 


CALL VIEW_TBL.LED 




16DA 


E8B9FF 


•1076 




CALL LED_BIH_BX 




16DD 


E833FF 


1077 




CALL CONV BIT AL 




16E0 


BESOOt 


1078 




nov 


SX,BASIC_AUTHO 


16E3 


FECB 


1079 


URIt 


DEC 


BL 




16ES 


80FB00 


1 080 




CMP 


BL«0 




i6Ee 


73 03 


1081 




JHZ 


URIt 




16EA 


BB6300 


1082 




MOV 


BX,99 




16ED 


8AE0 


1083 


URII : 


nov 


AH^AL 





300 



01 67237 
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16EF 2220 
l'6F1 74F0 
16F3 £96200 



16F6 
16F9 
t6FC 
t6FF 
1702 
1704 
1707 
1709 
t70C 
170E 
1710 
1714 
1716 



1719 
171C 
171F 
1722 
1723 
1727 
1^2A 
172C 
172F 
173t 
1733 
1737 
1739 



I73C 
173F 
1742 
1743 
1748 
174A 
174D 
I74F 
1752 
1734 
1756 



e883FF 

ee9AFF 

E814FF 

8E0001 

FECB 

eOFBOO 

7303 

686300 

8AE0 

2220 

22A 08000 

74EC 

E93F00 



E862FF 

E977FF 

E8FIFE 

BE00Q1 

FEC3 

80FB64 

72 03 

BBOtOO 

8AE0 

2220 

22A08000 

74EC 

E91C00 



E83FFF 

E854FF 

EeCEPE 

BE8001 

FEC3 

80FB64 

7203 

8801 00 

8AE0 

2220 

74F0 



SOURCE LINE 

1 084 
1083 
1 086 
1 087 : 

1088 ; ************ 

1089 ; 

1090 DW_PCFC_SEARCHt 
1 091 

1092 
1093 

1094 UKIl 
1 095 
1096 
1097 

1 098 UKIt t 

1099 

1100 

1 101 

1102 

1103 ; 

1104 ; ************ 
1109 ; 



AND AH,CSnCB>!3 
JZ URI 

J«P UD_CONV_DISF 

PCFC nod« Up Ch*nn«l S«*rcn 

CALL V1EU_TBL_LE0 
CALL LED_BIM_BX 
CALL COHV_BIT_AL 
«0V SI,PC_FC.L1ST 
DEC BL 
CMP BL,0 
JHZ UKM 
NOV BX.99 
nOV AK^AL 
AMD AH>C3t3CBX] 
AHD AH,CSI-M283tBX3 
JZ UK I 

JWP UD_COKV_DISP 



1758 E8CEFE 

175B E80A00 

17SE E854FF 

1761 E847F0 

1764 Ee4lFB 

1767 C3 



1106 OP_PCFC_SEARCM: 

1107 

1 108 

1109 

1110 uni f 
1111 
1112 
1113 

1114 Unti : 

1115 

1116 

1117 

1 1 18 

1119 ; 

1120 ; 

1121 ; 

1122 UP SCAH.SCARCH: 
1123 

1 124 
1 123 

1 126 UKA: 
1127 
1128 
1129 

1130 UKAt: 

1131 

1132 

1133 i 

1134 UD_COHV_DISPi 
1135 

1136 
1137 
1138 
1139 
1140 ; 



PCFC Wod« Up Ch4r\n«l Seai-ch 

CALL VIEW.TBL.LED 
CALL L£D_BIH_BX 
CALL COHV_BIT_AL 
HOV Sl.PC.FC.LIST 
INC BL 
CMP BL.100 

jc unii 

NOV 8X, 1 

MOV AH«AL 

AHD AH,CSI3CBX3 

AND AH^CSI-MZeSCBXl 

JZ UHI 

JI1P UD_C0HV_D1SP 

SCAN Hod« Up Channel S«»rch 

CALL VIEU_TBL LED 
CALL LED.BIN^BX 
CALL COMV^BIT^AL 
MOV SI,BASIC_AUTMO 
INC BL 
ChP BL,100 
JC UKA1 

nov Bx,i 

nOV AH^AL 

AHD AH,CSI3tBX3 

JZ UKA 

CALL EVEHT_T0_BASIC 
CALL BIHDEC_LED 
CALL LED.VIEW.TBL 
CALL SPU_LED_DISP 
CALL C0_COHVERTER 
RET 
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I Try 
im 

177 A 
17Tt 
17ta 



»700 

•e^BttA 

^207 

rec7 

•icasesB 

»9tCB«07 

tan 0707 

C3 



I7t3 tt«&fC 
t7»» 7404 
I7t9 »B<73> 
I7W M 

I7«C »3rFC 
17»F 7994 

I Ml BM944 
I7»4 C3 

1799 B94390 
1799 C3 



!7fV 
ir9D 
I79r 
1703 
l7ftS 
I7A9 
I7«« 
t7AC 
tT»t 
I7B3 



»aeEe907 

970* 

9A1CZB07 
03D9 
BE 9093 
9900 

39D4IC87 - 

7419 

90»'9»3 

7903 

C97«0I 

99 



Il4t 
lt4S 



B|MpeC.LE9 

Nironit 



1147 MkOi 
tt4B 
»»49 
tl90 

nsi 

IfU 
It93 
1154 

1199 
It9 



ROV 911. • 
CR^ VL.IO 

SU9 9L,t9 
IKC 9H 
jl* HITOfit 
09 •9.70701* 
ItOV IL99.CCI»1,BL 
nov IHS9 UCM.BH 
MT 

J »t/rr/FC ••odB *»• •« nl 9uro 

»CrrPC_HODt_«Xi CALL SC.fWM.rAl 
j; 9nOBI_FCW 
tfOV AX. ASCI I 9C 



t SCAM n»«« ) 



CALL 9C cm 9 KAI 



nov A)c,A9Clurc 

PCT 



PtOV AX,A¥Ctt 



f 

•157 »AOtl_rcPCi 

lis* 

1199 1 
lt«0 
1191 

M«3 : 

1199 ftAOVl PC.' 

fie4 

1169 
1169 
1197 
1199 
tl«9 
t 179 
Il7t 

1179 
1174 

U79 I 

1179 I 
1177 J 
1179 I 

1179 « — — — — — . 

1180 ltEV_OPt»ATIWH HOW CL.tKCY.DATAI 

1191 

1182 
1103 
1194 
1199 
1166 
1197 
tl99 
1199 
1190 
tl9l 
1192 
1193 
1194 
1199 

im 

1 197 



t I FC ntXM 1 
t t ^ nod* ) 



fWV VL.CtC.Bm] 
AM BL,9L 

w 9i,Jvnr.A0MrfS3 

WW AX.t5l]t9X3 

cur Ax.ciNiT^POiwri 

JZ O^.tHITIAL 

CMP tL,o»»OFr_»rcv_cwc 



PUSH AX 

irtT 



I tD9M|M0-09-TO9MtlW<^-r'^H|KOM}r-T09il|M0*C«*roSHtMO.0S-TC^IM0-0S-TOSHtH0-C5-T0SHtNO-OS-TOSHlH0-OS-T0SHi 
I 

HCXT CONTtMUCi POP AX 
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SOURCE LIKE 



17BB B700 
I7BD BAtEZaO? 
17C1 0206 
17C3 BEe003 
17C6 9900 
17C3 C3 



f7C9 8A0E6907 

I7CD 80F913 

17D0 7311 

17D2 Ee54FE 

17D5 E8BEFC 

17M E8CDFft 

17DB E8D6FB 

170E A1IA07 
17Et EBDe 



17E3 
17E6 
l7Ee 
17EA 
t7ED 
17EF 
t7Fl 
I7F4 
I7F6 
I7FA 
17F0 
1800 
1802 
1804 
1807 
1 8 OA 
180C 
180F 



80F9n 

7324 

B430 

ESADFe 

7402 

B431 

A 02 A 07 

0C30 

88268507 

A284 07 

A 024 07 

OC30 

FECO 

A2d607 

E84FFD 

EBBC 

80F917 

7387 



1811 EBBS 



1813 A08907 
1816 EBEBFB 
1919 7334 
181B 3C10 
tSID 7503 
I81F E92401 



1198 

1199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1213 

1216 

1217 

1218 

1219 

1220 

f221 

1222 

1223 

1224 

1223 

1226 

1227 

1228 

1229 

123 0 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1232 

1233 

1254 



NEXT_OS: 



RETURN.OS : 
, 

t 
) 
J 

; 

OP INITIAL; 



nov BH,0 

nOV BL.tlC^BYTEJ 
ADD BL.8L 

nov SI, JUnP_rtDDPESS 
nov CBX3C5I3.AX 
RET 



SPU Initial orr nod« 



UAICEAR1_DE ONs 



nov CL, tKEY_DATA) 
CttP CL,OKOFF_KEV.CODE 
JN2 MP_1 00_CK_001 
CALL EVEMT_TO_BASIC 
CALL SPU_VIEW_DISF 

CALL CO^COHVERTER 

CALL SPU.RELAV.OM 

KOV AX,CBASE_PDIHT3 
jnP HEXT_OS 



nP 100 CK DOf: 



COHV_SW_NC_YO: 
C0MV_SW_OK_YO I 



KP_100_CK_D02: 

; : w ; ; ; ; ; I ; ; '* w 

t 



CMP CL,EVEKT_KEY_CODE 

JH2 ttP_100_CK_002 

nov AH, 3 OH 

CALL COHV_SW_FLAC 

J2 C0NV_SU_OK_YO 

nov AH,31H 

nov AL, CDEVICE_H05 

OR AL,30H 

nov Cn5B.LED},AH 

nov tLSB_LE03.AL 

nov AL,tC0MV_N03 

OR AL,30H 

INC AL 

MOV tHSB_L£D},AL 

CALL SPO_LED_FLAST 

J«P RETUPH_OS 

CHP CL,SEMD_KEV_CODE 

JH2 RETURM_OS 

CALL SPECIAL.SPU.I 

JMP RETURN_OS 



B»sft Routine 



1 

BASE.ROUTXHEi 



nov AL,CKEV_DATA3 
CALL KArUKO 
JHC RAHOOrt.ACCESS 
CnP AL.PLUS_KEY_COOE 
JHZ BASEl 

jnP UP CHANNEL OP 



SPU OFF 
11 

SPU OH 



I I 
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SOURCE LINE 



1822 


3C1 1 


1233 


BASEI ! 


CMP AL, EVENT KEY CODE 




1824 


7303 


1236 




JNZ BASE* 




1826 


£94703 


1237 




jnP EVENT_KEY_OP 




1829 


3C12 


1258 


8ASE2: 


CMP AL,AUTHO.KEV COOE 




1828 


7303 


1239 




JMZ BASE3 




ie2D 


E99A01 


1260 




jrtP AUTMO^KEY OP 




1830 


3C14 


1261 


BPSE3: 


CMP AL, MINUS KEY COOE 




1832 


7303 


1262 




JHZ BASE4 




1834 


e9A701 


1263 




JMP 0OUM_CH_OP 




1837 


3C13 


1264 


BASE4: 


CMP AL.SCAM^KEY CODE 




1839 


7303 


1263 




JHZ BASES 




1838 


E91302 


1266 




JMP SCAH_KEY__OP 




1 83E 


3C16 


1 267 


8ASC5: 


CMP AL, CLEAR KEY CODE 




1840 


73 03 


1268 




JHZ BASE6 




1842 


E99C02 


1269 




JMP CLEAR_KEY_OP 




1843 


3C17 


1270 


BASE6: 


CMP AL,SEHD KEY CODE 




1847 


7303 


1271 




JNZ BASE7 




1849 


E9AB02 


1272 




JMP SEND KEY OP 




t84C 


E984 00 


1273 


6ASC7: 


JMP HEXT_EHD ; Zoooooooooooooooooooooooooooooc>oooooooo< 






1274 
1275 












; 










1276 




RandoR Access Routine 








1277 












(278 

* 7 








1 84F 


R7nn 

D r U U 




MOV BH^O 




1 8S1 




1 280 




MOV BL.CIC_8VTE3 




1 633 


86F3 


1 281 




MOV SI^BX 




1857 


PfiA40A 


1282 




CALL KEY_BUFF_,AORS 




1 83A 


6800 


1 283 
1 284 


i 


nOV CBX3CS13.AL 




1 83^ 


A28307 


1 285 




MOV CMSB^L£0 3,AL 




185F 


8088 


1286 




MOV AL,88H 


; LSB » 


1 QCt 

1 OD 1 


a9Qjl ft? 


1 

1 «9f 




MOV tLSB_LED3.AL 




1 8G4 




1 9fiP 

1 ^OD 




CALL SPU LEO^DISFL 








1 289 
1 290 




CALL T1MER_3_SEC 




I860 


E84DFF 


1941 
1 *y 1 




CALL NEXT^CONTIWUE 


; CCt Key Input Wait 3 33 






1292 


; 




1 860 


A08907 


1 293 




MOV AL/CKEY_OAT«J 




1 870 


E891 F8 


1 294 




CALL KAZUKO 




1873 


7264 


1295 




JC RANDOM OUT 




1973 


B700 


1296 




MOV iSH^O ; 




1877 


8A1 C2B07 


1297 




MOV BL,CIC.BVTE3 




I87B 


8Br3 


1298 




MOV SI/BX 




187D 


E83E06 


1299 




CALL ICEY_BUFF_ADRS 


AH ■ C 1st KEY 3 


I8d0 


8A20 


1300 
1301 




MOV AH,CSnCBX3 i 


AL - C KEY_DATA 3 


1832 


A28407 


1302 




MOV CLSB_LE01,AL ; 


LED Display 


1883 


88268507 


1303 




MOV [MSB LEO], AN ; 


1889 


E83206 


1304 




CALL KEY_BUFF_ADRS ; 




t88C 


894004 


1305 




MOV CSnCBX+4},AX ; 




188F 


E819FC 


1306 
1307 




CALL SPU_LEO_DISP ; 

i 




1892 


EB01FE 


1308 




CALL LEO_BIK.BX 




1893 


ESI 9FD 


1309 




CALL AUTNO_lfAI 




1898 


7470 


131 0 
131 1 




JZ WT_N0_«T_EHO 
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HEULETT-PoCKAPPi 8086 As»«nbl«r 
SOUPCE LINE 



te^A EB36F& 
1890 752B 
ie»F CB1CFD 
1B02 7426 

teA4 C8CFF0 

teA7 E069FD 

1BOA BE0001 

teAD 2200 

I8AF 7519 



1861 
1884 
I8B7 
tSBA 
188C 
I8BE 
I8C1 
1BC4 
ieC7 



E8730S 

E82E0fr 

EB21FD 

3810 

7924 

EBFD05 

8B4 004 

A38407 

EBEtFB 



I6CA EB5CFD 

18CP EBESFD 

18D0 E81CF9 

ie&3 AIIAO? 
t8t>6 E9E2FE 

t8D9 3C16 
leDB 7Sfl3 
18DD E8B6FB 
18C0 EBFt 

18E2 887249 
18E5 EB6CFB 
1BE8 E87BFt* 

18EP EeCCFE 

18EE A 089 07 
f9Fl 3C00 
1SF3 74 03 
18F5 E91BFF 



18F6 
ISFP 
18FF 
1901 
1904 
190» 
1909 
190P 
190F 
1912 
1913 



A08007 

84 062E07 

7505 

E892Fe 

E8CD 

6E3000 

03362407 

8BIC 

EB56FE 

EB96FB 

EBBC 



1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
133? 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1369 
1366 
136? 
1368 



TUHE.Simu : 
t 



HEXT^EMDt 
RAMDW.OUT r 



nSCERR_«T_END: 

nsc.wrlEMP I 

U6lT_^END: 



CALL SC.HODE.KAI 
JHZ 7UHE„SL»RU 
CAUL PC CODE O^KAI 
J2 TUHEIsWU 

CALL LED.eiH^BX. 
CALL COMV^BIT.AL 
nOV 51,PC_FC.LIST 
AND AL,tSt3C6X] 
JHZ TOHE^SURO 

CALL AHCO.IKPUT 
CALL ftMCO_BtM_DX 
CALL PC_CODE_APRS 
CNP DX,CSt3C8X3 
JHZ ltSCERR_WT_EHD 
CALL KEY_BUFF_ADRS 
nOV AX,C5I3CB»M) 
nOV CLSB.LEDl.AX 
CALL SPU.LED.DISP 

CALL EVEMT.TO.BASIC 

CALL LEO_VJEW_TBL 

CALL RUH.COM VERIER 

HOV AX.IBASE.R0IMT3 
MP HEXT_OS 

CnP OL.CLEAR.ICEV^COOE 
JM2 HSCERR^UT^EHD 
CALL SPO_VJEW_DISP 
J«P HEXT_EHD 

hOV AX»ASCII_ER 
CALL SPO.LE0_fcX 
CALL TinER.I^SEC 



I PC Ho^ 0«o* PC-nap Ni Arub* 



IF PC_CODE <> Input Codt Thtr. PC.Control 



IF^TIHEOUT^EHD; CALL HEKT^COMT 1 HUE 

HOV AL.tFEY r^TAJ 
CHP AL.T1MEP_0UT_C00E 
JZ RAHDOn.nODORI 
JHP 6ASE_R0iniHE 



RAHDOH.nODOei » 



EVENT^HODORI: 



nOV AL.tNOW.EVEHTJ 
TEST AL.tCOMV_KO_eiTJ 
JH2 EVEMT.HODOPI 
CALL SPU.VIEU M8P 
JHP HEXT_EHD ~ 
HOV SI.EVEHT CNAHHEL 
**0P SI.tCOHV^MOJ 
HOV BX«C5I3 
CALL BlNt>EC_LED 
CALL SPU_LED_D1SP 
JHP HEXT_EKP 



i 



0167237 



305 



HEWLETT-PACKARD: 9086 ftmabUr 
SOURCE tlNE 



t9t7 EBSCFD 

191 A Ee9DFE 

t91D A08907 
1920 3C00 
1922 74 03 
1924 E9ECFE 
1927 BBDCD4 
193 A EB&9 



I92C E8AAFA 
t92F EB62FA 
1932 EBEEFA 

1935 «nco7 
t93B EBBDFE 
t93B E8ACF9 
t93E 7203 

1940 EB42F6 

1943 E9B2FE 



194* E6CAFC 
1949 22D60EOO 
194D 7433 

194F EBEOFD 
1952 EBEAFC 

1935 EB62FE 

1958 A08907 
195B 3C00 

1936 7333 

193F EBI4FA 
1962 E8E0FC 



1369 J 

1370 I 

1371 UT MO.WT EHDt 

1372 I 
1373 
1374 : 
1375 
1376 
1377 
1378 

1379 rise MO_WT EHDt 

1380 

1381 

1382 

1383 

1384 1 

1385 ; 

t30S I 

1387 ; 

1388 f 

1389 J 

1390 OP SPU OFF: 

1391 ~ 
1392 

1393 : 

1394 

1393 

1396 

1397 

1398 ; 

1399 

1400 t 

1401 nAKI: 
1402 

1403 
14D4 
1403 

1406 i 

1407 ; 

1408 ; 

1409 ; 

1410 ; 



CALL TIHER.I.SEC 

CALL MEXT.COHTIHUE 

nOV RL.CKEV.OATAl 
CHP AL.TlnER_OUT_CODE 

J2 nsc_NO irr^EHo" 

JMP BASE.ftOUTlHE 

HOV AX,ASCII_NO I I 5«c. 

JrtP HSC WT EHD 



-Mo" 



SPU OFF Key Opftr»tl 



CALL SPU_RELAV_OFF 
CALL SPU_CLEftR OISP 
CALL EVEHT_LED"oFF 



ftOV AK,tIMIT_P0IHT3 
CALL NEXT.OS 
CALL 5TP_C0MVERTER 
JC finicr 

CALL CCHV_P_0FF_CI1D 
MP RETUPH_OS 



Kor«y« T.nn^ru Jonbid««rt H«d« OS niw«odDr*n* 



UP Channel Ch»n9a 



1411 UP^CHAHNEL OP: 

1412 ~ 
1413 

1414 J 

1415 UP_5CAM: 
1416 

1417 I 
1418 
1419 3 
1420 
1421 
1422 
U23 t 
1424 t-UKO: 
1425 



CALL COHV^eiT_AL 

AND At. «C SCAN MODE FLAG} 

J2 UP_PCFC 

CALL UP.SCAN SEARCH 
CALL T1HE»^05_SEC 

CALL MEXT^CONTIHUE 

HOV AL.tKEV^DATAJ 
C«P AL,TinER^OirT_C0DE 

0X2 up^doum^exit'" 

CALL SPU^STATUS REO 
CALL TI«EP^UD_SEC 



Uv^ Sv9U H»n«Thit« 



r 

i 
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HEMLETT-FACKfiRD: 8086 A»»t»bl«P 
SOUPCE LIME 







1426 








1*9€5 


E652FE 


1 427 
1 428 






CALL NEXT CONTINUE 


1968 


A0S90r 


1429 








I96B 


3C1C 


1430 






CnP AL.KEY_PUSH.CODE 


1 96D 


734B 


1 43! 








1 96F 


EBCAFD 


1 432 






CALL UP SCAN SEARCH 


1972 


EBBEFC 


1433 
1 434 


t 




CAUL TlriER_02_SEC 


1973 


E842FE 


1435 
1 436 


1 




CALL HEXT^COHTJNUE 


1 979 


A 089 07 


1 r 






MOV AL, CKEY_DATA3 


1 970 


3CO0 


1 QiJO 






CMP ALiTlMER_OUT_CODE 


1 970 


74E 0 


1 439 






J2 VUKO " " 


1 97F 


E93500 ^ 


1 ft 

1441 
1 442 






JMP UP DOWH^EXIT 


1982 


E862FC 


1443 


UP. 


.PCFC: 


CALL PCFC_MhP_ARUKA 


1985 


7240 


1 444 
1445 






tr* IIP un HDP 


1987 


E8BFFD 


1 446 








r9TSft 


E8B2FC 


1447 

1448 


; 




CALL T1MER_05.SEC 


199D 


E82AFE 


^449 
1 450 


) 






1 990 


Aue7U7 


1 1 






HDV AL tKEY DATAl 


1 993 


3C00 


1 

I 






CMP ALf TIMER OUT CODE 


1 995 




1 d*^^ 

1 «i54 


; 




JN2 UP DOUH EXIT 


1 997 


toPCr? 


1 455 


VASUKO: 


CALL SPU STATUS REO 


199A 


EBA8FC 


1 456 
1457 


i 




ceti 1 TtnFR lib ^FC 


199D 


EBIAFE 


1458 
1459 






CALL NEXT_COHTINUE 


19A0 


A08907 


1460 






MOV AL.CKEY_DATA3 


13A7 


3C1C 


1461 






CMP AL,ICEY_PUSH_CODE 


19A5 


7510 


»462 






JHZ UP DOUN EXIT 


i?a7 


E86FFD 


1463 






CALL UP_PCFC_SEARCH 


19AA 


E88eFC 


1464 
1465 


i 




CALL TIMER_02_SEC 


19AP 


E80AFE 


t466 
!467 


1 




CALL NEXT_COHTINUE 


19E0 


A 089 07 


1468 






MOV AL,CKEY_DATA3 


I9B3 


3C00 


1469 






CMP AL,T1MER_OUT_CODE 


1985 


74E0 


1470 
1471 
1472 


i 
i 




JZ VASUKO 


19B7 


A08907 


1473 


UP DOWN EXIT: 


MOV ftL.rKEY_DATA3 


19CA 


3C00 


1474 






CMP AL,TIHER_OUT.COOE 


19BC 


7506 


1473 






4HZ MZKA 


19BE 


E9D5FA 


1476 






CALL SPU.VIEU.DISP 


19C1 


E82BF8 


1477 






CALL RUH_CONVERTER 


19C4 


E94CFE 


1476 


niKAt 


JMP BASE.ROUTINE 






1479 


; 






19C7 


E93DFF 


1480 
1481 
1482 


UP. 


.HO.MAP: 


JMP MSC_NO_WT.,END 



Key Rttlcavc or Another K« 



Another Key 
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HEMLETT-PfiCKftRD! 8 086 Oss«flibI«r 
SOUPCE LINE 





1483 t 






1484 1 


POO I HQ tnanncis co ^n€ rc«'rC Lisi 




1 485 ; 










)9CA E8BIFC 


1487 AUTHO_^'£Y__^OP: 


CPLL VIEW^TBL_LEP 


t^CD E8C6FC 


1 488 


ChuL uED__B I N_BX 


t9D0 BEOOOl 


1489 


rtOr SI ,rC^rC_LIST 


I9D3 E83DFC 


1490 


r'AI 1 ^f\\J*J BTT At 

ChLL CuH /_B I T_hL 


t9D6 0800 


1491 




1908 B86441 


1492 


nu V hX « hSC 1 1 ^hD 


I9DB E907FF 


1493 












1495 J 






1496 ; 


Doun ChanntL Change 




1497 ; 










19DE Ea32FC 


1499 DOUM_CH_0P! 


CftLL COMV_BIT^fiL 


)9Et 22060E00 


1300 


AHD RL , CSCflH_M0DE_FLftG3 


19E5 7432 


1501 


J2 DW_PCFC 




13 02 j 




t9E7 ESEDFC 


15 03 DW_SCAM( 


COLL DW_SCAM^SEftRCH 


19F.A E852FC 


15 04 


CALL Tll1ER_a5_SEC 




1305 t 




19EP EBCftFD 


<506 


CALL NEXT_C0MT1NUE 




1507 J 




!9r0 ^08907 


1508 


MOV AL,CKEY_DATA3 


19F3 3C00 


1509 


CriP AL^TIHER_OUT_CODE 


I9F5 7520 


1510 


JM2 DOWK_EXIT 




1511 ; 




19F7 E87CF9 


1512 EIKOr 


CALL SPU STATUS_AEO 


19rA E848FC 


1513 


CALL TIWER.UD.SEC 




1514 ; 




19rD EQBOFD 


1515 


CALL MEXT^CONTINUE 




1516 ; 




1A00 Ad9907 


1517 


nOV AL,tKEY_DATA3 


1A03 3CIC 


1518 


CMP AL,ICEY_PUSH^CODE 


l«05 7510 


1519 


JN2 DOtfM.EXIT 


IA07 EBCDFC 


1520 


CALL DW_SCAM_SEARCH 


tAOA EB26FC 


1521 


CALL TIMER_02_SEC 




1522 ; 




tAOD EBAfiFD 


1523 


CALL HEXT_CONT 1 HUE 




1524 ; 




IA10 A08907 


1525 


MOV AL,CKEV_DATA3 


1A13 3C00 


1526 


CMP AL,T1MER.0UT_C0DE 


»fl13 74E0 


1527 


JZ EIKO 


1AI7 EB9E 


1528 OOWH_EXITi 


JMP UP_DOWN_EXIT 




1529 i 




tAf9 E8CBFB 


1530 DW_PCFC: 


CALL PCFC_MAP_ARUKA . 


1A1C 7232 


1531 


JC DW_HO_«AP ~ 




1532 J 




1A1E E80SFC 


1533 


CALL DM_PCFC_SEARCH 


IA2I EB16FC 


1534 


CALL TIHER_05_SEC 




1535 ; 




tA24 E893FD 


1536 


CALL HEXT_COHTIHUE 




1537 ; 




l«27 ft08907 


1538 


MOV AL,rKEY_DATA3 


tA2A 3C00 


1539 


CMP AL,T1HER_0UT_C00E 
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HrULETT-PACKARDJ 6084 Ass«»bl«r 
SOURCE LINE 



mac 7SE9 


1940 






1541 


1 


tliaC Et45F9 


1S42 


KEIICOt 


tAll C811FC 


1543 






1544 


1 




1349 






I54( 


J 


lASr A08907 


1947 




III3A 3CtC 


1940 




730f 


1949 




IA3C EB95FC 


■ 990 




coern 


19S1 






1992 


% 


1A44 ESrSFD 


1953 






1994 


) 


1A47 A08V07 


1559 




1A4A 3C00 


1996 




1A4C 74C0 


199? 




IA4E E8C7 


1998 






1999 


i 


IA30 E9D4FE 


1960 


DU_HO_HA>> 1 




19€t 






1962 






f963 






1964 






1S6S 






1966 






1567 


J — — 




1968 


J 




1969 


I 




1970 


I 




1571 


1 —™— 


1AS3 E82DPD 


1572 


SCAM_ICEY^OF I 


1AS4 E848FA 


1573 




IA59 C8F4F8 


1574 






1975 


; 


tA9C EOSSFD 


1576 






1577 


I 


lA5r A08907 


1978 




Im42 3C00 


1579 




1A^ 7903 


1900 




taifc E9aFFE 


1981 






1982 


I 


1Ae9 3C19 


• 1983 


SCAH_AFTCRt 


tA4B 7539 


1984 






1989 




tA4D E84EFB 


1586 


SC()N_SCAHt 


1A70 741 D 


1987 






1980 


1 


tA72 E8B303 


1989 




1A75 £86004 


1990 




vAra e860FB 


1991 




1A7B 3810 


1992 




IA7D 7403 


1993 






1994 


1 


IA7F E960FE 


1599 






1996 





JNZ POVH^CXIT 

CALL SPU.STATUS.REO 
CAUL TIltER.UO.SEC 

CALL HCXT.COMTINUC ' 

NOV AL.CKCY^OATAS 
CK^ AL,KEY_Rt^M^COD€ 

iH2 DOVH EXIT 

CALL ou.^crciarAftCH 

CALL Tll«g»_0*_OtC 

CALL NEXT_COHTIHUE 

nOV AL»CKEY.DATA3 
CnP AL^TIMCR.OUT.COOE 
JZ KEIKO 

jhf oouh_exit 



SCAM lC«y Operation 



CALL SCFCPC_HOOE_AK 
CALL SPU.LED_AX 
CALL TIHEIl_9_SEC 

CALL NEXT.CONTINUE 

HOV AL.CKEY.tMkTAl 
CUP AL^TIRER.OUT.CODE 
JN2 SC AM_AFTEV 

jnp RANDon^noooitr 

CfV AL.SCAM.KEY.COOE 
JH2 SCAN ANOTHER 



CALL PC.COOE.O.KAI 
JZ SC_FC_PC_XCHC 

CALL ANCO.XKPUT 
CALL ANCO_BIH_OX 
CALL PC_CODE_AO«S 
CKP DX^CSnCBX) 
J2 $C_FC_PC.XCKC 

JHF I1SCEB»_IIT.EHD 



IF rC.COOE <> I«pat Cod« TK«r\ PC.Crro*- 
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HEWLETT -PACKOPD: B086 A«ye»&l«r 
SOURCE tXNE 





1597 


SC FC PC XCHG ; 


CALL CONV BIT AL 


1 A tk^ 3 O A A or A O 


1 998 




XDR ISCflM~HODE FLAC3 OL 




1599 




AND AL tfiCAH HOtvP PL ACl 




1600 




J7 FUl TO Frpr ^ 




1 




nOV A>C ASCII 




1 602 




IMP MCf! UT PUh 


Ir95 E626FB 


1603 


p M V YA C^Wtr . 


CALL rC_tUPt_0_,KAl 


ih90 79MD 








IHVH BB^^^O 




CHT Tn cr * 

t n 1 _ I \r 1 


ttnw ox QQrTi pr 

ha , Mot- 1 ^ 


ft AAI^ ff^A^APP 

1h9D c94SFE 


1 606 






tAAO B84350 


1 607 


EM l^T 0_PC : 




IRhJ tyJrrfc 


t cno 
1 oUB 




jmp Mcn UT Pur* 






S 






1 £. 1 n 
1 b * o 


1 






1 6 1 1 






ft ft ^ 


t6 1 2 




^MP At aitTurt L*cv cnr.f 


1 RHO r^Dd 


1 O 1 ^ 








1614 




%*nr 8ASc_R0UTINE 




1619 


• 






1616 


* 


IF PC^CODE ■ 0 THEN *HEU* ELSE AMSHO-KEY-IN 




1617 


; 




tAAD E8QEFB 


1618 


PC_CODE_XCHC : 


CALL PC^C0OE_0_KAI 


lABO 7400 


1619 




fiZ MEW^PC^CODE 




f 620 


; 




E87303 


1621 




CALL ANCO_IHPUT 


IA63 E82D04 


1622 




CALL ANGO_BIN_DX 


1AB6 E620FB 


1623 




CALL PC_C0DE_ADPS 


1 ABB 3B 1 0 


1 624 




CnP DXflSlJlBXj 




1 62S 




JK£ rc^cuPfc_tKK ; JF PC_,tODt s> Input Code Then PC_Erro 


*1IIBF E6CE02 


1626 


i 




1627 


NEW_PC_COI>E : 


CALL ANCO TOUROKU 


1AC2 E87ArB 


1628 




CALL TlnEP_03_SEC 




1629 


1 




1AC5 EBF2FC 


1630 




CALL HEXT_COMTIHl^ 




1631 


1 




lACB ESS3D4 


1632 




CALL ANCO^M SPLAY 


tACB 7303 


1633 




JHC NEU_PC_SET 


lACD E9I2FE 


1634 




JMP KSCERR_WT_ENI> 




1635 


; 






1 636 






1AD3 E905FB 


1637 




CALL PC^CODE.ADRS 


tAD6 8910 


1638 




MOV CSnCBX3,DX 




1639 


; 




tADB B8594I 


1640 




MOV AX, ASCI I AU 


tADB E907FE 


1641 




JMP KSC_UT_EWD 




1642 


I 






1643 


f 




lADE E90IFE 


1644 


PC_CODE_EPR : 


JMP HSCEPP.UT^EMCk 




1645 














1646 








1647 


J 


Deleting Channelr trom the FC.'PC Ll»t 




1648 


i 






1649 






Iae'i Ee9AFB 


1630 


CLEAR_KEV_OP: 


CALL VIEU^TBL^LED 


IAE4 EBAFFB 


1691 




CALL LED_ilM-BX 


tAE7 BE0001 


1692 




MOV SI.PC_FC_LIST 


IAEA EB26FB 


1693 




CALL COHV_BIT_AL 



0167237 
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HEULETT-PACKARP I 8086 Assoblcr 



SOURCE LIME 



1A£D 


34FF 


1654 




XOR AL.OFFH 


lAEF 


2000 


1655 
1696 


; 


AND CSnCBX3^AL 


1 1 


B84S64 


1637 




MOV AX.ASCII.DE 


ior4 


E9EEFD 


1658 
1659 




jnP nSC^UT^END 














1660 


} 








1661 




Send Key Function 






1662 
1663 


J 












1 AF7 


B84SS3 


1664 


SEHD KEV^OP: 


nOV AX,ASCXt_SE 


1 AFA 


C8A7F9 


1 665 
1666 




CALL SPU_LED_AX 


1 afd 


C8 1 3FB 


1667 




CALL COHV_BIT_AL 


1 B 0 0 


99 1)63 DOS 


1668 




OHD AL, CSEND_ENA6LE3 


1B04 


7503 


1669 




JMZ SEHD^KYOKA 


1 B 06 


C90£FE 


1670 
1671 




UrtP tfT_HO_¥T_EWD 


1609 


E846FB 


1672 


SEHD_KYOKA : 


CALL TinER_5_SEC 






1673 






t BOC 


E&ABFC 


1674 
1675 




CALL MEXT^CONTIHUE 


I O vr 




1676 




rtOV AL, C»CEV_DATA3 




E8EFF5 


1677 




CALL KflZUKO" 






1 678 




JNC SETUKO 


loir 


E9BFFD 


1679 




JHP RANDOn.OUT 


1 O 1 H 


A29407 


1680 


SETUICO I 


MOV CLSB_LED3*ftL 


IBID 


OH 1 Jo UO 


1681 




MOV BLi. C SEND. INDEX 3 


• OC 1 


O Ur^ DO U 


1 682 




CMP BL,SEMD_MAX 


■ 


7203 


1 683 




4C TAHIKO ~ 


1 OsD 


E9EEFD 


1684 


TAMI : 


JMP UT_MO_tfT_END 


1629 


6420 


1 685 


TAHIKO ; 


nOV AH,20H * 


162S 


88268507 


1686 




MOV CMS8_LED3.AH 


1B2F 


E88C03 


1687 




CALL KEY_BUFF_AORS 


1B32 


A08907 


1688 




MOV AL,CKEY_DATA3 


1B35 


8800 


1689 




MOV CSI3CBX3.At 


1B37 


E8ABF9 


1690 




CALL SPU LED DISFL 


1B3A 


EeiSFB 


1691 




CALL TlMER_5lSEC 






1692 






1B30 


Ee7AFC 


1693 
1694 




CALL NEXT_COHT I HUE 


1B40 


A08907 


1695 




MOV AL. [KEY DATA 3 


1B43 


3C16 


1696 




CMP AL,CLEAR_KEV.CODE 


1B43 


74B0 


1697 




JZ SEKD.KEY_OP 


1B47 


3C12 


1698 




CMP AL^AUTHO.ICEY^CODE 


1B49 


79DB 


1699 
1700 




4HZ TAMI " " 


1B4B 


E87 003 


1701 




CALL KEY.BUFF ADRS 


1B4E 


BAOO 


1702 




MOV AL,tSI3CBX3 


1B50 


BE3508 


1703 




MOV S1,SEMD DATA BUFF 


1B93 


8700 


1704 




MOV BH^O 


1BSS 


8A1E330B 


1705 




MOV BL^CSEKD.IKDEX3 


1BS9 


8A262807 


1706 




MOV AH^CIC BYTE 3 


1B5& 


886001 


1707 




MOV CSI3CBX+13,AH 


1B60 


884 002 


1708 




MOV CSI3CBX+23,AL 


1B63 


80C302 


1709 




ADD BL.2 


1B66 


B81E3308 


171 0 




MOV CSEHD_INDEX3^BL 



i 
I 
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HEULETT-r>fiCKARD: 8086 Ass«aibl*r 
SOUPCE LINE 



fB€(k B89S4f 
IB6D E975FD 



1870 E84BFA 
1B73 74t0 



1875 
IB73 
IB7B 
IB7E 
1 880 
tB82 

1885 
1885 
1B88 
IBBB 



E8AF02 

Ee6A03 

E©5DFA 

38t0 

74 03 

E95DFD 



887250 
E8!9F9 
EOBSFA 



tB8E Ee29FC 



t&9\ 
1B94 
1B96 

1399 
1B9C 
1B9F 



£866 Ot 

7203 

E9C600 

B87250 
E8fl3F9 
EeB6FA 



1BA2 E8I5FC 



1BA5 A 089 07 
1BA8 E9I 1 00 



18A8 E8AAFA 
1BAE E809FC 



1BB1 
1BB4 
1866 
1888 
1BBA 
I BBC 
1BBE 
I8C0 
1BC2 
IBC4 
18C6 
1BC8 
1BCA 
1BCC 



A 089 07 

3CI2 

7420 

3C16 

7432 

3C10 

744! 

3C14 

7443 

3CO0 

74 OB 

3C1 I 

740A 

E835F5 



171 I 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
I 724 
1725 
1726 
1727 
1723 
1729 
1730 
1731 
1732 
1733 
f734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
1748 
1749 
1730 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 
1761 
1762 

1763 
1764 
1765 
1766 
1767 



HOV AX,ASCII_AU 
JHP MSG WT EHO 



Event Key Operation 



EVEHT_KEV_OP : 



EVEMT^ERR : 
EV_PC_0»f_YO : 



Y HAJIME: 



EVE HT KEY WAIT: 



EVEKT_!ST_»CEYt 



CALL PC_CODE_0_KAI 
JZ EV_PC_OK_yO 

CALL ANCO_INPUT 
CALL AHCO_BIN_OX 
CALL PC_CODE ADRS 
CMP DX,tSI3tBX3 

EV_PC OK_YO 
JttP MSCERR WT EKD 



MOV AX,ASC1I_PR 
CALL SPU LED_AX 
CALL TII1ER_1_SEC 

CALL HEXT^CONTINUE 

CALL YOYAKU SEARCH 

JC y_hajihe" 

JflP FORCED_EVEHT 

nOV AX^ASCII PR 
CALL SPU_LE0IaX 
CALL TlMiR_IO_SEC 

CALL HEXT.COHTINUE 

KOV AL.CKEV_0ATA3 
jnP EVENT_1ST_KEY 

CALL TIMER_10_SEC 

CALL NEX7_C0NT1NLIE 

nOV AL, CKEY_riATA3 

CMP AL , AUTHO_KE>_C0DE 

JZ EVENT_AUTHO 

CUP AL,CLEAR_KEV_COOE 

jr EVENT_CLEAR 

CHP AL,PLUS_KEY_CODE 

J2 EVENT_PLUS 

CMP AL,WINUS_KEY_CODE 

J2 EVENT_niNUS 

CMP AL,TinER_OUT_C0DE 
J2 EVENT_T_OUT 
CHP AL,EVENT_KEY_COl>E 
JZ EVE NT_E VENT 
CALL KAZUKO 



; PC Code Input 



; Event Enable ? 
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HEULETT-PPCKftRD: 8086 fts$«abl«r 
SOURCE LtHE 



IBCF T33E 
iBDt EBAF 

1B03 E922FD 

tB[>6 E850FA 
1BD9 E8ft2PA 
tBDC EBtOFfe 
1BDF E8C9F8 
I6E2 E9EEFC 

tBE9 E88600 
tBES BdS541 
1BEB E90B00 

I BEE E8C600 
IBFl 73t9 
1BF3 884364 
1BF6 ESftBFe 
1BF9 E84flFA 

1BFC E8BBFB 

16FF EB84 

ICOI EBOftOI 
tC04 C90300 
1C07 E84E01 
1C0A 7393 
ICOC E918FD 

iCOr B7B0 
tCIt 801E2807 
fC13 8BF3 
tCl7 E8A402 
1C1A 8800 

1C1C ft28507 
iCtF 8088 
1C21 A2B4 07 
IC24 E8F8FB 
1027 EBSBFft 

1C2ft E88DFB 

IC2D ft 089 07 
1C30 E801F4 
1C33 7249 
1C33 B700 
IC37 8A1E2807 
1C3B 8BF3 
1C3D E87E02 
1C40 8«20 

IC42 A28407 
tC45 88268507 
1C49 EB7202 



176B 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1783 
1786 
1787 
17BB 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1602 
1803 
1804 
1B0S 
1806 
1807 
1808 
1809 
1810 
181 1 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1BZ4 



EVEHT_T_OUT: 
EVEMT^EVEHT t 



EVEHT^ftUTHO: 
; 

EVEI4T_CLEAR : 
EVENT_nSC I 

; 
i 



EVENT_PLUS : 

EVEHT^niHUSt 
EVEhOjD: 
EVEHtIhO : 

ft«NDOH_Y0Y6ICU: 



JMC RftHDOn_YOY«lfO 
JMP EVeHT_EPR 

JMP RftMDOM_MOX)DRl 

CALL EVEMT_TO_BASIC 
CALL VIEU_TBL_LED 
CALL RUH.COHVERTER 
CALL SPU^LED.OISP 
JrtP HEXT_EN& 

CALL KEIYAkU 
rtOV AX,ftSCn„AU 
JMP EVEHT.MSC 

CALL KAIYAKU 
4HC EVEHT.NO 
nOV PX,RSCII_DE 
CALL SPU_LED_AX 
CALL TIt1ER_1_SEC 

CALL HEXT^COHTIHUE 

JMP EV_PC_OK_YO 

CALL UP.YOYAKU 
JMP EVEHT_UD 
CALL DOyH^YOYAKU 
JHC FORCED.EVEMT 
JMP nSC.HO^WT.EHD 

MOV BH,0 

HOV BL,CIC.BYTE3 
KOV SUBX 

CALL ICEY_BUPF_ADRS 

nov cBX}csn,AL 

nOV t«SB.LED3,AL 
nov AL,88H 
nov tLSB_LEDJ,AL 
CALL SPU_LED_FLASM 
CALL Tinil>_5_SEC 

CALL NEXT_C0MTlMUE 

MOV AL,CKEY_0ATA1 

CALL KAZUKO 

JC IRC_YOYAKU 

HOV BH,0 

nov BL,CXC_BY7E3 

nov SX.BX 

CALL KEY_BUFF„ADRS 

nov AH.CSniBX} 

nov CLSB_LE03,AL 
nov tnSB LED J, AH 
CALL KEy"'bUFF_ADRS 



; P»v Channel Shinki K^iy^ku 



I LSB • 



tie K«y Input Wait 3 33 



AH ■ [ 1st KEY 3 
AL » t KEY^DATA 3 

LED Display* 
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HEULETT-PACKAPD: 8086 Asscablsr 



SOURCE LINE 



1C4C 094 004 
EOCDFO 
tC52 Ee4lFA 

1C3S 8B3628 07 
\Z^9 eiCSOOOA 
881 C 

1CSF £83000 
1C62 833C00 
1C65 7417 
1C6r e33C01 
1C6A 74 OC 

1C6C EeSDOO 

iC6r E839re 

tC72 E80E01 
tC75 E933FF 

1C78 E8A4F8 
tC7B E92DFF 

1C7E E996FC 



IC«1 8B3624 07 
SC85 B107 
IC87 03C6 
tCB9 81C60006 
4C8D 0336 IE 07 
1C91 C3/ 

tC92 BE0009 
1C99 03361E07 
1C99 0336 IE 07 
1C9D C3 



1C9E 
1CA2 
1CA6 
ICAS 
1CAA 
1CAE 
1C81 
1CBS 
1CB8 
1CBB 
ICBC 
1CC0 
1CC4 
1CC6 
fCC8 
1CCC 
ICCF 
1C03 
1CD9 



88362807 
81C6000A 
8AtC 
B700 

e91EtE07 

ESDOFF 

2G8024F8 

A 02 A 07 

260804 

C3 

88362807 

8IC6000A 

8A1C 

8700 

891E1E07 

E8B2FF 

26803CFB 

7306 

26e024Fe 



1825 
1826 
1827 
t828 
1829 
1830 
1831 
1832 



1833 FORCEO'^EVEMT: 

1834 

1835 

1836 

1837 

1838 ; 

1839 

1840 

1841 

1842 

1843 ; 

1844 EVENT_RT1 : 

1845 "~ 

1846 ; 

1847 IRC.YOYAKUi 

1848 t 

1849 ; 

1850 ; 

1851 ES.PAY STATUS I 
1852 

1853 
1854 
1855 
1856 

1857 ; 

1858 EV^FP.EQ ADRS: 
1859 

1860 
1861 

1862 { 

1863 KEIVAk'U: 
1864 

1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 

1873 KAIYAKU: 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 



nov csncBx+43,AX ; 

CALL SPU_LED_FLASH ; 
CALL LED_BIH_BX 

nov SI , C IC BYTE 3 
ADD SI, HELP 
nov CSI3,8L 



; ill Pav Channel Tuning 3 33 
; rtC Pay 333 



; Titter Address 
; Ch«nn« 1 



CALL eV_FREQ_ADRS 
CMP UOIW) PTR CSI3,0 
J2 IRC^YOYAKU 
CMP WORD PTR CSI3,1 
J2 EVENT.RTI 

CALL PAY_CH_MIRU 
CALL SPU_LED_DISP 
CALL EVEMT_BIN_TBL 
JMP EVEHT_KEY_WAIT 

CALL SPU_LED_FLftSH 
JttP EVENT KEY WAIT 



JMP WT_HO_WT_END 

SI - ES.EVEHT_TIMER + tCOMV.NO} « 128 * Channel 

nov SI,CC0NV_K03 
MOV CL,7 
ROL Sl^CL 

ADD SI,ES_EVEHT_TI«ER 
ADD SI,CbTnaRY_LED3 
RET 

nov Sr,EVENT_NO_FREe 
ADD SX, tBlNARY_LED3 
ADD SI, tBIHARY_LED3 
RET 

nov SI,CJC_eYTE3 
ADD SI, HELP 
nov BL,ISI3 
nov BH,0 

nov CBIHARY LED 3. ex 
CALL ES^PAY^STATUS 
AND BYTE PTR ES:tSI3,0F8H 
nov AL,CDEVICE_N03 
OR EStCSI3,AL 
RET 

MOV SI, tie BYTE) 
ADD SI, HELP 
nov BL,tSI3 
MOV 8H,0 

MOV CBlNftRY_LED3.BX 
CALL ES_PAY_STATUS 
CMP BYTE PTR ES:tSM,0F8H 
JNC KftIYAKU_ERR 
AND BYTE PTR ESitSI3,0F8H 
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SOURCE LINE 



1C09 F9 
tCDA C3 
1CDB C3 

1CDC EeA2FF 
1CDF 8460 
iCei 26e03CF8 
I CCS 7202 
1CE7 B4C0 

lCe9 0A262E07 
ICED 802600 073F 
1CF2 08268007 
ICF6 E8F6F4 
1CF9 C3 

1CFA BEOOOA 

tCFD 033628 07 

1D01 B700 

t[>03 8A1C 

1t>03 83FB00 

tD09 74 OF 

1D0A 48 

1D0B C90800 



IDOE 
lOtI 
1D15 
1D17 
1019 
101D 
101F 
1D21 
1023 
1027 
1D28 
1D2B 
1D2D 
1D38 
1D34 
1036 
1038 
t03A 
103B 



BEOOOA 
03362807 
B700 
8A1C 

663624 07 

6107 

0326 

81C60006 

B164 

43 

83FB64 

7203 

6601 00 

26F600 07 

7S06 

FEC9 

75E0 

F9 

03 



103C 891EIE07 
1D40 Ee29FA 

1043 8E3000 
1046 033624 07 

1D4A eaic 

1D4C 86362807 
1D30 81C6000A 
1D34 881 C 

1056 F8 

1057 C3 



1882 
1683 

1884 KAlYAKU.ERRi 

1885 ; 

1886 PAY_CH_«IRUl 
1887 

1888 
1889 
1890 

1891 I 

1892 HATUi 
1893 

1894 
1895 
1896 

1897 ; 

1898 YOYAKU_SEARCH: 
1899 

1900 
1901 
1902 
1903 
1904 
1905 

1906 I 

1907 UP_YOYAKUt 

1908 ~ 
1909 
1910 

1911 UP_WAKEARI: 

1912 

1913 

1914 

1915 

1916 UVUr 
1917 
1918 
1919 

1920 UYJ: 

1921 

1922 

1923 

1924 

1925 

1926 ; 

1927 UO_Y_RETt 
1928 

1929 ; 

1930 

1931 

1932 

1933 ; 

1934 

1935 

1936 

1937 

1938 



STC 
RET 
RET 

CALL ES_PAY_STATUS 
nOV AH, BOH 

CUP BYTE PTR ES:tSI3,0F8K 
JC HATU 
nOV AH,0C0H 

OR AH,CCOMV NO_8IT3 

AND BYTE PTR CH0W_EVEHT3 . 3FM 

OR CMCU_EVEMT3,AH 

CALL RiJM_COHVERTER 

RET 

HOV 3 I, HELP 
ADD SI,CIC_BYTE3 
nov BH^O 
ttOV BL^csn 

CUP 8X,0 

JZ UP.UAICEARI 

DEC BX 

JMP UP_UA)CEAR1 

HOV SI. HELP 

ADO SUCIC_BYTE3 

nov BH,0 

nov BL,CS13 

nov SI,CC0NV_M03 

nov CL,7 

ROL SI>CL 

ADO Sr,ES_EVENT_TinER 

nov CL^ioo 

INC 6X 
CMP BX,100 
JC UYJ 

nov Bx^i 

TEST BYTE PTR ES : CSI 3 tBX3 , 7 

JH2 UD_Y_RET 

DEC CL 

JH2 UYL 

STC 

RET 

MOV CBIHARY_LED1>B>C 
CALL BIMOEC.LEO 

nov Sl,EVEHf_CHAHHEL 
ADD Sl,tC0NV_MO3 
nov CSI3,BL 

nov SI>tlC.BYTE3 
ADO SI ^ HELP 
nov CSI3,6L 
CLC 
RET 
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HEWLETT-PACKftRO: 8086 Aff»embler 



SOUPCe LINE 







1 939 


} 








194 0 






tD38 


BEOODfl 


1941 


OOWN_YOVAKU: 


nOV SI, HELP 


tDSB 


03362807 


1942 




ftOO S1,CIC_BVTE3 


I05F 


6A1C 


1943 




nov 8L,tSl'J 


1D6I 


8700 


1944 




nOV BH«0 


1D63 


8S3624 07 


1945 




HOV SI,tCOHV N03 


tD67 


B1 07 


1 946 




MOV CL,7 


ID69 


03C6 


1947 




ROL SI,CL 


1D6B 


81C60006 


1948 




AOO 3I,ES EVENT TIMER 


ID6F 


B164 


1949 




WOV CL^lOO " 


JD71 


48 


1950 


OYL! 


DEC BX 


tD72 


7503 


1951 




JHZ DYJ 


1074 


BB6300 


1952 




nov 8X.99 


ID77 


26F60007 


1953 


OYJ; 


TEST BYTE PTR ES i CS 1 3 C8X3 , 7 


1D7B 


75BF 


1954 




JN2 UD Y RET 


ID7D 


FEC9 


1955 




DEC CL 


ID7F 


75F0 


1956 




JNZ DYL 


1D81 


F9 


1957 




STC 


1082 


C3 


1958 
1959 


I 


RET 


IDBS 


A01E07 


I960 


EVEHT_BIN_TBL: 


MOV AL^CBIHARY LE03 


1D86 


BE3000 


1961 




nov SI,EVEHT_CHAHHEL 


IDS? 


033624 07 


1962 




ADD SI,CCONV HO 3 


tD8D 


6804 


1963 




NOV tSI3,AL 


IDSF 


C3 


1964 
1965 
1966 
1967 


t 

t 


RET 






1968 


: 








1969 


) 


Another Subroutines 






1970 


; 








1971 










1972 


; 








1973 






tD90 


58 


1974 


ANC0_TOUROKU: 


POP AX 


1D91 


BE0004 


1975 




HOV SI, NEXT CO ADRS 


1094 


8700 


1976 




noy BH,0 


1 096 


8AtE2807 


1977 




nov BL,I1C BYTE3 


109ft 


02DB 


1978 




ADO 8L,BL 


109C 


8900 


1979 
1980 


; 


nov £SI3CBX3,fiX 


1 noc 

1 U7C. 




1981 


ftMC0_1_1 0; 


nov Ax,AScn_Nu 




EB00F7 


1982 




CALL SPU_LED_«X 




E8B t F8 


1983 




CALL TjnER_10_SEC 






1984 


s 




tOA7 


E310FA 


1983 




CALL HEXT_C0MT1HUE 






1986 


t 




IDftft 


E8FC0O 


19S7 




CALL AHC0_SUB 


lOAO 


7307 


1988 




JNC AHCO_T,20 


lOAF 


3C16 


1989 




CMP AL,CLEAR_KEy_CODE 


1DB1 


7571 


1990 




JHZ AHCO ERR 


1DB3 


E942FB 


1991 




JWP RRKOOn.nODORI 


1DB6 


8600 


1992 


«HCO_1_2 0i 


nov CSI3rBX3,AL 


1088 


8AO0 


1993 


AMC0Zl_21 I 


nov AL,tSr3CBX3 


lOBA 


^284 07 


1994 




nov tLSB.LEDD.AL 


1DBD 


B420 


1995 




nov OH » 2 OH 



1 
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SOURCE LINE 



1 DBF 


E80E0 1 


1 OQC 






CALL AHCD_^SUB1 






t aQ7 

1 TTrr 


; 






YDC2 


E8F5F9 


1 7Tf B 






CALL NEXT CONTINUE 






1 999 








1 DCS 


EBE Y 00 


2000 






CALL ANCO SUB 


1DC9 


7506 


200t 








1DCA 


3C1 6 


aOwZ 






CMP ftL CLPQR KEY CODE 


IDCC 


7SS6 


2003 








1 DCE 


EBCE 


2004 






«IMP ANC0~1 1 0 


t DDO 


884001 


2003 


ANCO.I„30 s 




1 DD3 


BA4D0 Y 


A uuo 


AMC0_t.31 t 


MOV AL, CSI ICBX^ 1 3 


1 vvo 


A284 07 


2007 






nOV CLSB_LED3,AL 


1 Wv 




4CU uo 






nOV AH^tSDCBX} 


1 DDB 


Ear ZOO 


2009 






CALL AHCO SUBt 






9n 1 n 

« V 1 u 


I 






1DDE 


E8D9F9 


201 1 






CALL NEXT CONTINUE 






ZOi z 


i 






IDE1 


E6CS0O 


201 3 








1DE4 


7306 


2014 








tDE6 


3C16 


2013 








1DE8 


7?E9 


2016 








IDEA 


E6CC 


2017 








1DEC 


684002 


2018 


ANCO 


1 40t 


nov LSI jlbx^-zj 


IDEF 


8A4002 


2019 


ANGO 1 4 1: 


•tnv At rctirav-«-9i 

ML, I 3 1 J ID/iT* J 


1Dr2 


A28407 


2020 








1DF3 


8A6001 


2021 








1DF8 


E6D300 


2022 












2023 








1DFB 


EBBCFS 


2024 














; 






tCfFE 


E6A800 


2026 








YE01 


7306 


2027 








ieo3 


3C16 


2028 






tHr hL, tLcHK_ICET_COP£ 


1E05 


73ID 


2029 






OHZ hNCu^EKK 


IE 07 


EBCA 


2030 








1E09 


884003 


2031 


ANCO 1 RETt 


nov C5ncBx<»3],AL 


1E0C 


A284D7 


2032 






«0V TLSB^LEDJ.AL 


1E0F 


3R6002 


2033 






nov AH,CSU(6X«2I 


1C12 


E8BB00 


2034 






CALL ANCO^SUBt 






2033 








1E19 


BE 0004 


2036 






nov S I . KEXT_CO_ADPS 


lEie 


B700 


2037 






nov 6H,0 


1C1A 


dO1E2807 


2038 






nov BL,CIC.BVTE3 


tElE 


02DB 


2039 






ADD BL,8L 


1E20 


8B00 


2040 






nov AX,CSI3CBX3 


1E22 


50 


2041 






PUSH AX 


tE23 


C3 


2042 






RET 






2043 


; 










2044 












2043 


: 






ie24 


E968rA 


2046 


ANCO_eRR! 


JMP HSGERft_UT.EMD 






2047 


} 










2048 


i 










2049 


t 






1E27 


98 


2050 


AHCO_IKPUTi 


POP AX 


1E28 


BE0004 


2031 




nov SI,HEXT_CO_ADRS 


1E2B 


B700 


2032 






nov BH,0 
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SOURCE LI HE 



t£2D 


8A1E2807 


2053 








nOV BL.tIC.BVTE3 


IE3I 


Q2DB 


20S4 








ADD BL,BL * 


IE 33 


6900 


2035 








nOV C5I]tBX3,AX 






2056 










1 B. 49 


COpODO 


2037 


AHCO. 


.2_ 


JO! 


nOV AX,DB6B6H 


1 E36 


E869F& 


2038 








CALL SPU.LED_AX 




CBt ACQ 
t D » Mr o 


2039 








CALL TIMER_IO_SEC 






2060 


t 










______ 

EB7 9F9 


206t 








CALL HEXT_C0NT1NUE 






2062 


i 








I 1 


FRA^nn 


2063 


ANCO 2.1 1 I 


CALL ANC0_SU8 


1 


/ ^Vf 


2064 








JHC AHGO 2 20 


■ CA.£. 

I L^O 


<3ul O 










CMP AL CLEAP KEY CODE 


1 E^S 




2 066 








JNZ ANCO ERP 


1 C 




2 067 








jnP RANDOM MODOPI 


1E4D 


8800 


2 Udo 


ftHCO_2_20: 




1 E4F 


Boooao 


2 069 


AHGO 2_ 


.21 1 


MOV OV &£.nAM 


t 

1 bSjc 


caoo A n 

&O07U u 


2070 








CALL ANGO 3U82 






2071 


; 








■ 


coo^r 7 


2072 








CALL HEKT CONTINUE 






2073 


I 








1 E98 


E84E0O 












1 E5B 


r «9 Uo 


2075 








JNC ANCD 2 30 


1 E9D 


3Ct 6 


4£ Ur 0 








TMP n FAP IfFV CDDF 


IE5F 




■5 ATT 










1 E61 




0 










1 CO J 


68400 1 


& V r 


AHCO 2 


30s 


MDV t SI 3 teX-^1 3 . AL 


1 cob 


DCf DOC U 


'^080 


ANCO. 




.31 : 




I CD7 


bor « vu 


2081 








HALL AMCO SUBS 
















1 coC 




^ vD^ 








Cftl L MFXT CONTINUE 




✓ 


^ UO^ 










1 tor 












rOL L OMdO SUB 


1 £72 


7306 


uoo 








JMC hNCD 2 40 


t Of A. 


1 0 


2087 








CMP OL - CL EUR KEY CODE 


1 n « o 


75AC 


2088 








OHZ AHGO ERR 


1 E78 




9flS9 








JMP AHCO ? 1^1 


1 ETA 


COS UU« 


«; viy u 


ANGO 


2 


40: 




1 E7D 


0000«^ V 


2 C 1 


AKGO 2_4 1 : 


HDV AX 2flSbH 


1 ESQ 


ft ft 

t85PuO 


























1E93 


E834F9 


2094 
























1E86 


E82000 


2096 








CALL AHC0_3UB 


1E?9 


7306 


2097 








JHC AHCO 2 RET 


tE3B 


3C16 


2098 








CMP AL.CLEAR.KEV.CODE 


tE80 


7395 


2099 








JH2 AHCO_E PP 


1E8F 


EBD5 


21 00 








- JMP ANC0_£_31 


1E?» 


884003 


2101 


ANCO. 


_2. 


_RETi 


MOV C5I3CBX*7>.AL 


1E?4 


682020 


2102 








MOV AX, 2 02 OH 


IE97 


E844Q0 


2103 








CALL ANG0_SUB2 






2104 










IE9A 


BE0004 


2105 








MOV SI.HEXT_CO_ADRS 


IE9C 


6700 


2106 








nov BH.O 


1C9F 


8AIE2907 


2107 








nOV BL.CIC_BYTE3 


.1EA3 


02DB 


21 08 








ADD BL.BL 


1EA3 


8B0O 


21 09 








MOV AX,tSI3CBX3 
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tEA7 


90 


2110 




PUSH AX 


1 EAB 


C3 


2111 




PET 






2112 


• 








2113 


* 








2114 


1 




1 EA? 


A 089 07 


21 15 


AHCO_SUB : 


HOV HL* CKtT_PNTHj 


lEftC 


E357F2 


rt 16 




CALL KAZUKO 


lEAF 


73 DO 


21 17 




JNC KEV_BUFF_ADRS 


1 E6I 


3CO0 


2118 




CMP AL , T I MEP_OUT^CODE 


tEB3 


7304 


21 1 9 




JNZ KPOKU 


t EBS 


58 


21 20 




POP AX 


t EB£ 


E93FFA 


2121 






f EB9 


E80200 


21 22 




1 vpv mice ^riDC 


t cor 


F9 


21 23 






t E6D 


C3 


21 24 




RET 






2 1 25 






1 EBE 


BE001 0 


212^ 


V * r* v.^ m IFF Ar\oe . 

KEV_BUrr_RDK5 : 




t EC 1 


6700 


21 27 






1 EC3 


8Ai EZ8ur 


2 1 28 




MrtU Dt f 1 f*- BVTC 1 


t EC? 


03DB 


2 1 29 




RL'U t>A # DA 


T EC9 


03DB 


2 1 30 






1 ECB 


03DB 


2131 




Ann Dv nv 

HUP DAyDA 


1 cm 
1 cuu 


03DB 


& 1 




Ann Rv 


1 tCr 


t3 


1 




DPT 








} 




1 EDO 




21 35 




Mm/ r MCD 1 pm au 


1 ED4 


E8BDF4 


2 1 36 






IED7 


ESDI F5 


21 37 




f^AI 1 CDII 1 Cf\ mcB 
ChLL 5rU^LtP___0 i 5r 


1EDA 


E87BF7 


21 36 




CALL TinEK_» 0_SEC 


t£DD 


C3 


^ * TO 

Z I 39 




OPT 






2140 






1 EDE 


E8C3F5 


2141 




CALL 5rU_LtD__MX 


lEEt 


E874F7 


2142 




CALL TlnER_l 0__StC 


1 EE*I 


C3 


2143 




RET 






2 1 44 






* EE" 


E-9D6FF 


£145 






1 EES 


8500 


* 146 




MOV CH , 0 


1 EEf* 


8hF5 


21 47 




Mnu nu t^ii 
nov PH^CH 


1 

1 cEL 


8A I 0 


2 1 48 




nuV DL*L5lJicXj 


1 EEE 


80E20r 


2149 




wHD PU * OFH 


1 EF1 


E8 1 F 00 


^ 1 ^ n 




^Al t tot tl « n f\U 

vhUL nULTI__iv_PX 


f PC A 


8M43 01 


« 1 9 1 




nuv » L «> X ^ I J I D^ J 


1 EF? 


30E1 OF 


21 52 




AUD CL OFH 


1EFA 


03M 


2153 




ADD DX^CX 


1EFC 


E81400 


2154 




CALL I1ULTI_10_DX 


lEFF 


8A4d02 


2135 




MOV CL,rSI*2nBX3 


1F02 


80E1 OF 


2156 




AMD CL,OFH 


IF 05 


03M 


2157 




ADD DX^CX 


tF07 


£80900 


2138 




CALL MULTI 10 DX 


IF Oft 


3A4803 


2159 




nov CL,CSI+3HeX3 


1F0D 


30E1 OF 


2160 




AND CL.OFH 


tFlO 


03M 


2161 




ADD DX,CS 


tFl2 


C3 


2162 




RET 






2163 


t 




1FI3 


03O2 


2164 


«ULTX_10_DX: 


ADD DX,DX J *2 


IF15 


8BC2 


2165 




nov AX>D.X 


tFI7 


03C0 


2166 




ADD AX^AX ; *2*2 



i DX • tfl 

; DX • #1*10 

; DX » #1*1 0*#2 

; DX Vt*! 0*»2>*1 0 



: DX - <«l'i'l04'tt2>*10<*-«3 

; DX -'<«l*l 0*«2>*10+«3 **I 0 



; DX -^Ctfl^l 0<»»2>*t 0-*>i3>4il 0'»«4 



■ ^4 
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HEULETT-FnClttiPD: A5S4mbUr 
SOUPCe LINE 

1F19 03CO 2167 ADO AX,«X : ♦2*2'*2 ■ •S 

1F1B 03D0 2168 AOU DX.flX ; *2 ♦ ■ *10 

IFID C3 £169 RET 

2170 ; 

2171 ; K«v In Shita ftngou Wo Divplav Suru ' 

2172 ; 



1F1E 


58 


2173 


AHGO. 


.DISPLAY: 


POP AX 


IF1F 


BEO0D4 


2174 






MOV SI,NEXT_GO_A[>RS 


1F22 


B700 


2175 






MOV BH, 0 


1F24 


8O1E2907 


2176 






MOV BL, t IC eVTEJ 


1F28 


02DB 


2177 






ADD BL^BL 


1F2A 


8900 


2178 
2179 






nov rsncBX3,Ax 


1 F2C 


•E83FFF 


2180 






CALL KEV_8UFF_ADRS 


1 F2F 


C6400700 


2181 






MOV BYTE~PTP Tsi3CBX+7 3,0 






21 82 


; 






1 F33 


B8554 1 


2183 


AHCO AU WT LPt 


MOV AX > ASCI I AU 


1 


E86GF5 


21 84 








1 r39 


EdOOF7 


21 85 






CALL timFp l^'ttFr 






21 36 








1 F3C 


E87BF8 


2 \ 87 












21 88 








IF3F 


AO8907 


21 89 






nov AL.tKEY DATbl 


1F42 


3CI 2 


2190 






("MP M AiiTun yp'i rnr*c 


1 F44 


7476 


2191 






It 1 * w ft 


1 F46 


3C16 


21 92 






CMP faL CLFOIf V^'f rnDP 


1F4B 


7462 


2193 






JZ ANGO HO AUTHO 


1F4A 


E871FF 


2194 






CALL KFV BiirF ar.p^ 


1F4D 


FE4 007 


2195 






IMC BVTE~PTR tSJ3tBX*73 


1 FSO 


B020 


21 96 






MOV AL , 2 OH 


1F52 


A28507 


2197 






nov tnSB LET'l OL 


1 F39 




21 98 






MOV fiL C ^ 1 5 t B V 3 


1 P57 


A284 07 


2 1 99 






Mnu ri t pr>i ui 


1 F5A 


E84EF5 


2200 






f At 1 ';pii'~i cr, Tit^p 


1 


E8E6F6 


2201 


AMGO. 


.DISP_LP: 


CALL TlMPR I '?FC 






22 02 


; 






1 F60 


E857F8 


2203 






CALL NEXT^CONTINUE 






2204 








1F63 


ft 089 07 


2205 






MOV AL.CKEY_DATA3 


1F66 


3C12 


2206 






CUP AL, AUTHO KEY CODE 


!F6e 


7452 


2207 






J2 AHCD.HIHTEl 


1F6A 


3C16 


2208 






CMP AL,CLEflF_KEV_CC>DE 


1F6C 


743E 


2209 






J2 ANC0_NO_«UTHn~ 


IF6E 


Ee4DFF 


2210 






CALL KEY_eUFF mDPS 


1F71 


8A6007 


221 1 






MOV AH,CSIltB;:*"3 


tF74 


dOE403 


2212 






AHD AH, 3 


IF77 


OADC 


2213 






OR BL^AH 


1F79 


3A4 0FF 


2214 






MOV AL,CSntBX-n 


1F7C 


A28507 


2215 






MOV CMSB_LED3,HL 


1F7F 


8AO0 


2216 






MOV al,csi3Cb::3 


iFet 


A28407 


2217 






MOV tLSB_LED3,AL 


1F84 


E80DF4 


2218 






CALL SPU CLEAR_PISP 


lFe7 


Ee21F3 


2219 






CALL SPU_LED_DISP 






2220 


s 






1F8A 


E831FF 


2221 






CALL KEY_8UFF_ADRS 


1F8D 


FE4007 


2222 






INC BYTE PTR CSnCBX*73 


1F90 


8A6007 


2223 






MOV AH,tSI3Cex+73 
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HEULETT-PACKftRD: 9086 rt»s«»bier 



SOURCE LI HE 



1F93 80FC96 
IP96 7314 
1F9a 80e403 
1P9B 73C0 
tF9D 

1FA0 E8t7F8 

1Fft3 A08907 
1FA6 3C12 
1FA8 7412 
IF Aft £887 

1FAC BE0004 
1FAF B700 
1FB1 8O1E2e07 
1FB5 02DB 
1F67 8B00 
1FB9 30 
1FBA F9 
1FBB C3 

1FBC BE0004 
IFBF B700 
1FC1 8A1E2e07 
1FCS 02DB 
IFC7 8B00 
1FC9 30 
1FCA F8 
1FCB C3 



tFCC 3C88 
1FCE 7406 
I Fro 3C8A 
1FD2 7479 
IFD4 F8 
1FD5 C3 

1FD6 9A44 05 
1FD9 8400 
1F0G 8B34D6 
IFDE BB0009 
1FE1 03O8 
1FE3 03D8 
1FE5 8917 

1FE7 BAOOOO 
1FEA 880006 
1FED 0308 

1FEF 63FA06 
IFF2 7356 

1FF4 26F60707 
IFFe 7449 



£224 
2223 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2233 
2236 
2237 
2238 
2239 
224 0 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2230 
2291 
2252 
2253 
2284 
2235 
2236 
22S7 
2238 
2239 
2260 
2261 
2262 
2263 
2264 
2263 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2275 
2276 
2277 
2278 
2279 
2280 



AUCO_AU_RETRY t 



AHGO NO AUTHO: 



ANCO HINTEI: 



; 
; 

PAY CROUP 1 ! 



PAY PROG START: 



EV F ST CK: 



CUP AH, ISO 

JMC ANC0_NO_A0THO 

AHO AH, 3 

JH2 AMC0_D1SP_LP 

CALL TinEK_1„SEC 

CALL HEXT_COMTIMUE 

HOV AL,l»CEY_0ATA3 
CMP AL , AUTHO_KEY_CODE 
J2 ANCO^NlNTEl 
JMP ANCO_AU_UT_LP 

nOV SI^HEXT_C0_6DRS 

nov BH.O " " 

MOV BL,E1C_BYTE3 

APP BL^BL 

MOV AX.CSZ3CBX] 

PUSH AX 

STC 

RET 

MOV SI.NEXT_CO_ADRS 

MOV BH^O 

MOV BL,C1C_BYTE3 

ADD BL^BL 

MOV AX,CSnCBX3 

PtJSH AX 

CLC 

RET 



CMP HL,dSH 

JZ PAY_PROG_START 

CMF AL^8AH 

JZ PmY_PR0C_5T0P 

CLC 

RET 

MOV AL,CSl+33 ; Channel 
MOV AH«0 

MOV DX«CSI-^63 : OX « Freq. Data 
MOV BX,EVENT_MO_FRE0 
ADD BX^AX 

ADD BX,AX ; BX « Fr«q. T«bl€ i>ddress 

MOV CBX3«DX 1 Fr«quency 5<t 

MOV DX,Q 

ttOV BX,ES_EVEHT TIMER 
ADD BX,AX 

CMP DX,6 

JMC P_P_START_RET 

TEST BYTE PTR ES:tBX3,7 
JZ NEXT EV ST 
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SOURCE LINE 



IFFft 30 
tPFB 53 
IFFC 52 

IFFD A3ie07 
2000 88162407 
2004 268A07 
2007 2407 
2009 7502 
200B GO02 



200t> 
2010 
2012 
2014 
2016 
2018 
20IC 
201F 
2 022 
2025 
2029 



A22f%07 

02C0 

02C0 

02C0 

02DO 

88162807 

E81 AFO 

E884F0 

E88FF3 

8B1E1E07 

E83CF7 



202C BEB003 
202F 03362807 
2033 03362807 
2037 68161^07 
203B 8914 

2030 E81FFC 

2 040 5A 

2041 58 

2042 58 

2043 42 

2044 eiC38000 
2048 EB»5 

204H F8 
204B C3 

204C 90 
204D F8 
204E C3 



2281 
^282 
2283 
2284 
2285 
2286 
2287 
2288 
2239 
229 0 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
^304 
2305 
2306' 
2307 
2308 
2309 
2310 
231 1 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 



PUSH «X 
PUSH BX 
PUSH DX 



Channel 

H th Conwer t«r 
Drop Ho . 



Event Ti(ft«»» A44r 



PEV_Ok : 



NEXT EV ST: 



P_P_STmRT_RET ! 



PAY PPOC STOP: 
PHY_GR0UF_2 : 



nOV CBIHAFY_LED3 .AX 
MOV CCOHV_N0:.DL 
nOV AL,E3:t8X} 
AHD AL*7 
JN2 DEV_OK 
ttOV AL,2 

nOV CDEVICE_M03,AL 
ADD AL.AL 
ADD AL,AL 

ADD AL.AL ; AL 

ADD OL,AL 
nOV C1C_BYTE3,DL 
CALL COHV_TO_DROP 
CALL lD_Di0P_DEVJCE 
CALL SPU RELAY ON 

MOV bx,cbihafy"led) 

CALL BIHDEC.LED 

MOV* 51, JUMP ADDRESS 
ADD SI.CIC iYTE3 
ADD SI,CIC_eYTE3 
MOV DX, CBASE_P0INT3 

MOV tsn.Dx 

CALL FORCED.EVEHT 

POP DX 

POP BX 

POP AX 

INC DX 

ADD 6X,128 

JMP EV_F_ST_CK 

CLC 
RET 

NOP 
CLC 
RET 



GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POyER_DET_CMD 

L0AD_FR0H_DROP 

LOAD_TO DROP 

SFU_STATUS_REQ 

ID_DROP_DEVICE 

IC_DROP_DEVICE 

CONV_SU_BIT_AL 

DPOP_erT_AL 

SFU_RELAY_OFF 
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SOURCE LINE 



2-^29 


GLOBAL 


2339 


GLOBAL 


234 0 


GLOBAL 


2341 


GLOBAL 


2342 


GLOBAL 


2343 


GLOBAL 


2344 


GLOBAL 


2345 




2346 


GLOBAL 


2347 


uLUpHw 


2348 


GLOBAL 


2349 


GLOBAL 


2350 


GLOBAL 


2351 


GLOBAL 


2352 


GLOBAL 


2353 


GLOBAL 


2354 


GLOBAL 


2355 


GLOBAL 


2356 


GLOBAL 


2357 ; 




235B ; 




2359 ; 




2360 


EXTRM 


^361 




2362 




2t63 




2364 




2365 





SPU_CLEAR_DISP 

EVEMT_LED_OFF 

OROP_MihiP_SET 

KEY^OPEPATION 

C0HV_TO_0ROP 

rROP_To3cOMV 

BIMDEC.LED 

LED_VIEW_TBL 

SPU_LED_PISP 

RUH CONVERTER 

WhK'EARI.DE.ON 

0P_SPU_0FF 

0P_IHITX6L 

BftSE.ROUTlNE 

Jijnp"rtDRS_lNlT 

vlUMP^ADPS^IHIc 

DEV I CE_«AP_SET 

PftY_GR0UP_1 

p^v_croupZ2 
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What Is Claimed Is : 

1, A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said stibscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable, the first 
means including conunon signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means* 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said sxibscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal* 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5. The apparat:us defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control imit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control imit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal infoannation. 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 



-327- 

0167237 

11 » The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
imit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored chaumel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12- The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
chaimelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control tinit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data. 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15. The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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coimnencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
siibscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18- The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
bther signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bandst- 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the siibscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control tmit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means ; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22, A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a pluredity of subscriber premises. 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of . the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing imit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control imit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso* 
elated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 

23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which \iniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24. The cable television system defined 
in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data. 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
informations- 
third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices sho\ad 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetemined 
relationship to the threshold level indicated by the 
threshold level control signals, 

27- A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information aiid for 
assigning a level of in^ortance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals . 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control luiit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control xmit means; 

sxibscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control xmit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30 • The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
sxibscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information. 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices coiuiected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the sxibscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , compri sing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective siibset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal - 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the siibscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit meeins; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated %ri.th 
said slave external control imit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , compr i sing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control imit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control xmit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
coimected to the drop cable at at least one sub- 
scriber's premises for allowing the si2bscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control imit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
ineaiis in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that, drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber xmit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated sxibscriber imit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable . 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 



external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the sxibscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit mecois and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 

38, The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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